SPLICE  and  DEADEND 

AAC,  A  A  AC  AND  COPPER  . .  .WITH 


RELIABLE  "SERIES 

UU  PILOT  CUP  TYPE 

Pilot  cup,  factory  installed  in  Reliable  tension 
splices,  either  caps  or  refrises  bent,  out-of-lay  or  burred 
strand.  The  chuck  cannot  engage  the  conductor  until 
the  pilot  cup,  enclosing  strand  ends,  has  been  run 
completely  through  the  chuck.  THUS  ONLY  SOUND 
CONDUCTOR  IS  POSITIONED  WITHIN 
THE  GRIPPING  AREA. 

Tensile  tests  prove  the  ability  of  these  splices  and 
deadends  to  hold  100%  of  the  book  rated  strength  of 
the  conductor  —  AAC,  AAAC  or  copper. 
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FEED-THRU  DEADENDS 


L 


"LINES  UP" 

Reliable's  latest  movie 
tells  the  whole  story. 
Be  sure  to  see  it. 


During  twenty-seven  years  of 
continuing  production  it  has 
never  been  reported  that  a 
Reliable  Feed-Thru  Deadend 
chuck  let  go  a  line 


A  Symbol  of  Integrity  Since  1909 


YOUR  JOB  JND  YOUR  C0MP.1NY 


NO.  7 


Why  Corporations  Anyhow? 


I'/ie  onlinarx  voter  has  little  concep¬ 
tion  of  the  u  av  business  has  contributed 
to  the  advancement  of  the  American 
standard  of  living,  nor  does  he  realh.e 
the  importance  to  his  oxen  welfare  of 
preserving  the  profit  and  loss  system  and 
protecting  it  against  .  .  .  those  who,  hav¬ 
ing  nothing  to  lose  and  everything 
to  gain,  xi'ould  readily  change  it  to  further 
their  personal  or  political  ambitions. 

HOWARD  WOOD,  NATION'S  business 


In  the  last  article  in  this  series  on  the  ABCs  ol  the 
American  system,  we  tliscussed  the  importance  of  the 
business  climate  of  the  companies  and  corporations 
that  most  of  us  work  for.  You  might  ask:  "Why  do 
we  have  corjjorations,  anyhow?”  That’s  a  gixHl  tpies 
tion.  The  answer  has  a  very  important  bearing  on 
the  gotnl  life  that  most  of  us  lead  under  our  present 
system  of  individual  enterprise. 

Our  standard  of  living  is  the  result  of  three  things: 
(1)  our  natural  resources;  (2)  the  tools  we  use  to 
f.ishion  our  natural  resources:  and  (8)  how  hard  we 
as  people  apply  ourselves  to  the  tools.  We  are  unable 
to  create  natural  resources— this  is  God  given.  We  can. 
however,  make  the  maximum  use  of  nature’s  Ixiunts 
through  the  use  of  goixl  tixtls  and  hard  work.  To 
some  extent,  we  have  been  able  to  substitute  more 
and  better  tools  lor  the  long  hours  of  drudgery  our 
parents  had.  .\  farmer  or  a  factory  worker  with  to¬ 
day’s  t(K)ls  can  pnxluce  more  gixxls  in  eight  hours 
than  their  counterparts  could  have  prixluced  a  cen¬ 
tury  ago  using  hand  methods.  The  t(X)ls  have  been 
the  important  factor. 

Clenturies  ago  men  discovered  that  six  men,  fishing 
with  a  net,  could  catch  a  lot  more  fish  than  six  men 
fishing  separately  with  a  line  and  a  shell  hook.  .So 
they  bamletl  together,  wove  a  net  ami  were  able  to 
catch  enough  fish  to  feed  the  whole  village  rather 
than  just  the  six  families.  The  net  was  a  “tool”  that 
increasetl  the  pnxluctivity  of  each  man  manyfold  and 
gave  the  village  a  lot  more  fish  than  it  had  ever  had 
before.  Fish  could  be  solil  cheaper  because  it  was 
much  more  plentiful.  So  the  fishermen  not  only  made 
more  money  but  hail  more  time  to  do  other  things. 

This  simple  example  illustrates  two  basic  facts 
about  our  system  or  any  system.  .Ml  of  us  can  have 
more  if  we  pnxluce  more.  We  can  pnxluce  more  by 
working  together  and  using  more  and  better  tools. 


In  uxlay's  civili/ation,  the  definition  of  a  “ux)!”  is 
anything  that  helps  us  convert  our  natural  resources 
into  usable  pnxlucts.  Without  tixds,  we  would  still 
be  living  at  the  same  standard  as  the  cave  man. 

Thus,  t(x)ls  and  the  |X)wer  that  runs  them  become 
the  two  most  important  factors  in  giving  us  the  abun¬ 
dant  life.  The  word  tools  covers  many  things.  trac¬ 
tor  is  a  tool,  so  is  a  computer  or  a  generator  or  a  type¬ 
writer.  Likewise,  a  railroad  train  is  a  Ux^l  because  it 
is  part  of  the  process  of  converting  distant  raw  mate¬ 
rials  into  prcxlucts  useful  for  the  city  dweller.  The 
supermarket  is  a  tixd  because  it  is  a  final  link  in  a 
pnxluctive  chain  that  makes  pnxlucts  directly  avail¬ 
able  to  the  consumer.  In  other  words,  anything  that 
helps  man  change  the  form,  condition  and  fixation 
of  natural  resources  so  these  can  be  used  or  useful  in 
men’s  lives  may  be  said  to  be  a  trx)l. 

.Mixlern  tixils  cost  a  lot  of  money.  They  wear  out, 
tiK),  and  it  costs  money  to  replace  them.  .Sometimes 
new  t(X)ls  are  developed  that  are  so  much  more  pro¬ 
ductive  than  those  in  use  it  becomes  prudent  to  dis¬ 
card  the  latter  even  before  they  are  worn  out.  This 
take's  money  tix). 

.\s  has  been  discussed  in  previous  articles,  the 
money  to  get  these  costly  prixluctive  tools  must  come 
from  the  savings  of  the  people  as  a  whole.  Only  a 
few  individuals  have  enough  savings  to  buy  even  one 
mixlern  tixil.  Thert'fore,  in  oriler  to  get  the  large 
amounts  of  capital  necessary  to  buy  them,  it  f)ecomes 
necessary  to  lump  together  the  savings  of  many  in¬ 
dividuals.  I'hus  companies  and  corporations  were 
formed.  They  prove  the  means  to  get  more  prixluc- 
tion  and  lower  costs  for  all  the  things  that  make  our 
lives  so  pleasant.  They  also  provide  us  with  our  jobs 
and  pay  with  whiih  to  buy  them. 


Resources  ^Tools  -^-Wotk  -  Aijundance 


\Vr  laii’t  iiKreasr  our  rc'iuurces  hut  .  .  . 
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riioinas  D.  Hanlon  of 
Nevada  Power  Co.  took 
this  picture  of  a  heat  pump 
installation  at  one  of  the 
new  housinj»  developments 
in  Las  V’egas.  With  alM)ut 
<»()%  of  the  new  homes  in 
the  area  installing  heat 
pumps,  Nevada  Power 
probably  has  the  heaviest 
saturation  for  its  si/e  in  the 
nation.  The  utility  serves 
some  3(MMM)  residential 
tustomers  and  has  7,000 
heat  pumps  on  its  lines, 
more  than  2,0(M)  of  them 
installed  last  year.  See  Heat 
Pump  report  on  P  55. 


Reprints  Available 

The  .\BCs  of  the  .American 
Economy,  the  series  that 
has  been  running  on  page 
1  of  Ei.k<;irk;ai.  West  since 
January,  has  received  wide 
acclaim.  Best  of  all  it  is 
being  reprinted  by  many 
companies  within  and  with¬ 
out  the  electrical  industry 
in  house  organs  to  get  the 
message  clown  the  line  to 
lower  echelon  employees. 
I  here  is  no  tost  for  using 
this  material  from  the 
series  but  if  actual  reprints 
are  desired  they  can  be  ob¬ 
tained  from  Northwest 
Electric  Light  &  Power 
.Assn.,  204  Corbett  Bldg., 
Portland  4,  Ore.,  or  Pacific 
Coast  Electrical  .Assn.,  530 
W.  Sixth  St.,  Los  .Angeles 
14,  Calif. 

The  series  will  continue 
for  another  12  months  and 
later  will  be  reprinted  in 
booklet  form. 
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BullDog  Duplex  Pushmatic — 


Tt»i»  symbol  i4Qn<lt 
for  circuit  braokor 


Still  the 
leader  in 
residential  safety 
and  convenience! 


OFF 


THERMAL 


caH 

protects  each 
circuit  ol  the 
Ouplei— trips 
instantly  in  th« 
event  of  a 
short  circuit 


The  leader  in  safety  .  .  .  BullDog’s 
Duplex  Pushmatic*  circuit  breaker  pro¬ 
vides  two  protective  systems  in  each  cir¬ 
cuit.  A  thermal  control  teams  up  with  a 
magnetic  coil  to  assure  maximum  protec¬ 
tion  under  any  residential  operating  condi¬ 
tion  and  to  avoid  nuisance  tripping.  Bolted 
bus-bar  connection  assures  tight,  positive 
contact  that  prevents  overheating.  This 
maximum  electrical  safety  is  your  best 
protection  against  costly  trouble  calls! 

The  leader  in  convenience  .  .  .  the 
Duplex  Pushmatic  puts  two  general-pur¬ 
pose  circuits,  15  or  20  amps,  in  the  panel 
space  of  one— provides  maximum  circuit 
flexibility  with  smaller,  less  expensive 
panels.  And  the  Duplex  is  the  only  breaker 
with  exclusive  pushbutton  convenience. 
Also,  a  tripped  breaker  can  be  identified 
instantly  by  sight  or  touch,  resets  with  a 
push  of  the  finger.  For  complete  details  on 
Pushmatic  breakers  and  panels,  write  for 
your  “Pushmatic  Pocket  Guide” — it's  free! 


BullDog  Electric  Products  Division.  I-T-E  Circuit  Breaker  Company,  Box  177,  Detroit  32,  Mich.  In  Canada:  80  Clayson  Rd..  Toronto.  Ont  Export  Division:  13  East  40th  St,  New  York  16.  N.  Y. 


C^Miiit  KIrctric  A  Manufarturinic 

1733  N.  E.  Seventh  Ave.,  P.  O.  Box  7866 
Portland  12,  Oregon 


Consult  the  following  Pacific  Coast  representatives:- 


YouniK  Klrctric  A  Mfg.  C^. 
2134  Curtia  St. 
Denver  2,  Colorado 


Safety  Switchboard  <U>mpany 
910-89th  Avenue 
Oakland  21,  California 


BuIIDok  Elce.  Prod.  Co.  of  Loa  Anaele 
3020  Supply  Ave. 

Los  Angeles  22.  California 


l-T-E  CIRCUIT  BREAKER  COMPANY 

BULLDOG  ELECTRIC  PRODUCTS  DIVISION 
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ONLY  COLORED 
RUST-INHIBITIVE 
ALUMINUM  PAINTS* 

All  aluminum  paints  are  not  the  same.  There  are  different 
kinds. 

Most  aluminum  paints  have  excellent  light  and  heat  reflect¬ 
ing  properties.  Some,  in  addition,  are  also  available  now  in 
bright  colors. 

Subalox  Anodine  Finishes  are  like  these,  too,  but  have 
one  outstanding  difference;  they  are  the  only  colored 
aluminum  paints  made  in  the  United  States  with  a  rust- 
inhibitive  base.  They  contain  the  exclusive  Subox  formula 
of  suboxide  of  lead -therefore  they  give  chemically-active 
protection. 

Available  in  Azure  Blue,  Mist  Green,  Golden  Beige  and 
Bronze,  Subalox  Anodine  Finishes  are  the  newest  color 
development  for  maintenance  painting  of  substations, 
transmission  towers,  power  plants  and  other  equipment. 
These  adhere  to  weathered  galvanizing;  also  are  compatible 
HIQ  with  other  existing  paints  and  primers. 

They  are  easy  to  apply  by  brush,  spray  or  roller;  and 
*  1  because  they  are  rust-inhibitive,  only  a  single  coat  is  needed 

to  give  long-life  protection. 

Ask  for  Subox  Technical  Bulletin  No.  7  that  shows  colors 
and  gives  full  details.  Your  local  Subox  sales  engineer  can 
supply  a  copy,  or  write  direct  to  the  factory. 

♦Patent  Pending 


Main  Office  &  Plant 

1 8  Fairmont  Park  Hackensack,  N.  J. 

Sales  Engineers  in  Most  Major  Cities 
Affiliated  Plants:  Canada,  Mexico,  England,  Belgium, 
Switzerland,  Austria,  Australia,  New  Zealand 


Meetings  Calendar 

JULY 

4- l—\alio»al  Society  of  Profession¬ 

al  Engineers,  27th  annual 
meeting,  Olympic  Hotel, 
.Seattle. 

6-^— Electrical  Contractors  .-Ijsm.  of 
Ilth  annual  conference, 
New  Park  Hotel,  Abbottsford. 
B.  C. 

9- I4— Lo!  Angeles  Summer  Market. 

Home  Furni>hings  Mart,  Los 
Angeles. 

17-20— .Votiono/  Association  of  Elec¬ 
trical  liistribulors.  Western 
regional  conference.  Jack  Tar 
Hotel,  San  Francisco. 

17- 21- .San  Francisco  Summer  Market. 

Western  Merchandise  Mart, 
.San  Francisco. 

18- 20— Western  Plant  Maintenarue 

Shem',  Pan  Pacific  Auditor¬ 
ium,  Los  .Angeles. 

AUGUST 

22-2.5— Western  Electronic  Show  sir 
Contention.  Cow  Palace,  San 
Francisco. 

22-25— American  Institute  of  Electri¬ 
cal  Engineers,  Pacific  general 
meeting.  Hotel  Utah,  Salt 
Lake  City. 

SEPTEMBER 

6-8— .Voit/iieest  Public  Power  Assn., 
Power  Use  Section,  annual 
meeting.  Pacific  University 
Campus,  Forest  Grove,  Ore. 

10- lS— WcrcAy  Mountain  Electrical 

League,  annual  convention, 
Jackson  Lodge,  Wyo. 

^l‘l5  —  lntematiorutl  Association  of 
Electrical  Inspectors,  North¬ 
western  Section,  Owvhee  Ho¬ 
tel,  Boise,  Idaho. 

17-20— .Votiona/  Association  of  Elec¬ 
trical  Distributors,  AV ester n 
regional  conference.  Jack  Tar 
Hotel,  San  Francisco. 

1^-21— lAEI,  Southwestern  Section, 
Hotel  del  Coronado,  Coron¬ 
ado. 

20-21— E/ectrif  Companies  Public  In¬ 
formation  Program,  workshop 
ccmference.  Brown  Palace  Hcr- 
tel,  IJenver,  Colo. 

20-22— iVort/inrst  Electric  Light  6- 
Power  yfssn.,  54th  annual 
meeting,  Sheraton -Portland 
Hotel.  Portland. 

OCTOBER 

5- 5— Electric  league  of  Southern 

California,  Lighting  Progrevs 
Exposition,  Palladium,  Hollv- 
wood,  Cialif. 

5S—\orlhwest  Public  Pmier  .4ssn.. 
Accounting  and  Finance  Sec¬ 
tion,  annual  meeting,  Everett. 
Wash. 

16-18— iVorf/iarsf  Electric  Light  ir 
Power  Assn.,  Business  Devel¬ 
opment  Section,  Davenport 
Hotel,  Spokane. 

26- 27— Pacific  Coast  Electrical  Assn., 

Hawaiian  conference.  Prin¬ 
cess  Kaiiilani  Hotel,  Hono¬ 
lulu. 

NOVEMBER 

24-29 — Electrical  Home  Appliarue 

Shem',  Balboa  Park,  San  Diego. 

27- 2S— Pacific  Coast  Electrical  .4ssn., 

Administrative  Services  Sec¬ 
tion,  fall  conference,  Miramar 
Hotel,  Santa  Barbara,  Calif. 


■  AHKA  XloAM 


give  a  man  emow  room 


RT&P3  Terra-Tran  doors  have  145’ 
wide-anulc  design  ...  4  times  more 
safe-working  area  for  servicemen.  Up¬ 
front,  less  than  12  inches  away,  pri¬ 
mary  and  secondary  terminations  are 
within  easy  reach  ...  no  top  or  sides 
t«)  hox  in  the  working  area.  In  the 
Terra-Tran  wide-angle  design  as  many 
as  36  secondary  leads  can  he  hooked 
up  with  greater  ease  and  safety  be¬ 
cause  servicemen  are  not  hampered 
by  limited,  tight,  working  space. 

Changeout  with  Terra-Tran  is  simpler 
. . .  remove  only  4  mounting  bolts  and 
slide  away  smaller  Terra-Tran  —  slide 
in  the  new  with  the  doors  wide  open. 
Remember  Terra-Trans  weigh  much 
less.  too. 

RT&E  builds  a  world  of  safety 
in  the  Terra-Tran 


Only  RT&E  Terra-Trans  have: 

•  145*  wide-angle  door  design 

•  4  times  more  safe-working  area 

•  No  top  or  sides  to  hamper  servicemen 

•  Up-front  primary  and  secondary 
terminations  within  easy  reach 

Ask  your  RT&E  Sales  Representative  for 
details  or  write  for  Bulletin  100  today. 


RT&E 

CORPORATION 

Waukesha,  Wisconsin 
Portiand,  Oregon 
Ariington,  Texas 


• 
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KEARNEY  WH-2  HYDRAULIG  TOOL  ANO 


This  is  the  tool...  Kearney  does  it  again!  The  Kearney  WH-2  Hydraulic  Tool— big  brother  to  the  WH-1 
Tool— is  the  FIRST  and  ONLY  portable,  hand-operated,  hot-line  compression  tool  to  accommodate  such  a  wide 
range  of  fitting  and  conductor  sizes.  Equipped  with  only  this  ONE  tool  linemen  can  now  install  tap  compression  con¬ 
nectors  on  all  sizes  of  energized  and  non-energized  conductors  from  #6  Solid  through  636  MCM  ACSR!  Die  sizes 
are  the  same  as  those  for  the  Kearney  WH-1  Tool,  plus  the  additional  sizes  required  to  install  the  larger  fittings 
shown  on  the  opposite  page.  Dies  snap  in  or  out  easily ...  can  be  secured  with  a  set-screw.  A  two-step,  high  speed 
pump  generates  full  21,000  pounds  of  thrust.  An  automatic  overload  valve  prevents  over-compression.  Large  C-frame 
head  allows  clear  view  of  work  area  while  making  indents.  A  partial  rotation  of  one  handle  sets  tool  to  compress  or 
retract  dies— no  need  to  remove  either  hand  from  handles.  Interchangeable  insulated  handles  are  available  in 
various  lengths  to  adapt  tool  to  individual  voltage  requirements. 


In  thi  West:  For  turther  Informetion,  eontecl  your  Koernoy  West  Const  Distributor 
MAYDWELL&HARTZELL,  INC., LosAngeles, Portland, SanFrancisco, Seattle,  Spokane,  Phoenix 

MS 

PLANTS  AT:  ST.  LOUIS  •  FAYETTEVILLE,  ARKANSAS  •  SHENANDOAH,  IOWA 


(2-hole  terminal  pad) 


Two-piece  T-Squeezon 
Compression  Tap 
Cormector 


Two-piece  Repair  Sleeve 


Two-piece  Cross-Top 
Connector 


Cast  Aluminum 
Terminals  (2  and 
4-hole  pad) 
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2-PIECE  COMPRESSION  CONNECTORS 

. . .  extend  the  connection  range  to  include 
installations  on  all  “Hot”  or  “Cold”  lines 
from  #6  Solid  to  636  MCM  ACSR 


Two-piece  T-Squeezon 
Bolted  Tap  Cormector 
(4-hole  terminal  pad) 


Two-piece 
l-Squeezon 
Top  Cormector 


Two-piece  L-Squeezon 
Hot  Line  Stirrup 


Two-piece  T-Squeezon 
Bolted  Tap  Cormector 


These  are  the  fittings . . .  New,  larger  Kearney  tap  connectors  and  the  Kearney  WH-2  Hydraulic  Tool  now 
extend  the  tap  compression  connection  range  to  include  installations  of  highest  electrical  efficiency  on  energized 
or  non-energized  conductors  as  large  as  636  MCM  ACSR.  Kearney  two-piece  aluminum  tap  connectors  accommodate 
large  conductor  sizes  from  266.8  MCM  through  636  MCM  ACSR.  Tap  units  slide  into  and  interlock  with  an  encircling 
sleeve  unit.  Sleeve  for  any  one  conductor  size  will  accept  interchangeably  various  tap  units  of  the  same  size  range. 
Kearney  interlock  design  aids  installation ...  insures  uniform  compression  and  full-circumference  contact... 
eliminates  strand  cutting.  Sufficient  connector  mass  without  excess  weight  assures  cool-running  connections.  Inter¬ 
changeability  of  tap  units  helps  reduce  storekeeper  inventories. 

Also  illustrated:  Kearney  Cast  Aluminum  Terminals,  accommodating  wire  sizes  from  #2  ACSR  to  1000  MCM  Str.; 
Aluminum  Squeezons  for  wire  sizes  from  #6  Solid  to  397.5,  line  or  tap. 


JAMES  R.  KEARNEY  CORPORATION 

4224-42  Clayton  Avenue,  St.  Louis  10,  Missouri 

CLARINDA.  IOWA  •  GUELPH.  ONTARIO.  CANADA  •  ST.  THERESE.  QUEBEC.  CANADA 
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KERITE?  Certainly  we  are  in 
favor  of  using  it.  It  has  saved  us 
thousands  of  dollars  over  the  years 
by  preventing  service  failures  and 
all  the  problems  that  can  come  from 
them.  In  their  specialized  fields  The 
Kerite  Company  has  pioneered  more 
cable  designs  than  anyone  else  and 
has  in  fact  influenced  the  tech¬ 
niques  of  the  entire  wire  and  cable 
industry.  We  need  them  and  they 
deserve  our  support.  Furthermore 
they  stand  back  of  their  product  no 
matter  what  the  circumstances. 


■  r  ‘“ 

"i-i 


THE  KERITE  CO..  30  CHURCH  ST..  NEW  YORK  7.  N.  Y.  DESIGNERS  AND  MANUEACTURERS  OF  PREMIUM  GRADE  INSULATED  WISE  ' 
AND  CABLE,  SPLICING  TAPE,  RUBBER  CEMENT.  AGENTS  IN  PNG^IPAL  CITICS.  A  MEMBER  OF  RAILWAY  PROGRESS  INSTiTyTC;^ 
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CONTROLLED 

REGULATOR 

SWITCHING 

SPEED 

General  Electric  voltage  regulator  svtritches 

operate  20  years  without  inspection  . . . 
give  you  maximum  contact  life 

As  rejiulatur  users  knuw,  there  is  an  optimum 
tap-changing  speed  for  maximum  contact  life. 
Optimum  sjieed  must  be  controlled  and  non- 
linear. 

General  Electric’s  exclusive  Opti-life  switch 
satisfies  these  requirements.  Results:  contacts 
“break”  fast  to  reduce  arcing.  Contacts  “make” 
at  a  calculated  rate  to  1 1 )  reduce  mechanical 
abrasion  of  contacts,  and  ( 2 )  reduce  arcing 
from  contact  “bounce.” 

Truly  controlled  sf>eed  of  General  Ele<tric 
Opti-life  switches  is  achieved  by  a  fast-action 
drive,  plus  an  oil-immersed  impeller  which  damp¬ 
ens  sw  itch  velocity  as  contacts  close. 

Benefits  to  you:  maximum  contact  life.  In 
fact,  it  isn't  necessary  to  periodically  inspect  the 
interior  of  a  General  Electric  ML-32  regulator. 
Under  normal  operation,  switch  inspection 
shouldn’t  be  necessary  for  at  least  20  years.  You 
save  money! 

SWITCHING 

SPEiD 


SWITCH  TRAVEL  DISTANCE 

FOR  MORE  REASONS  WHY  G-E  re(;ulators  cost 
less  on  the  line — see  your  tieneral  Electric  regu¬ 
lator  representative.  Or,  write  General  Electric 
Company,  Section  456-05,  Schenectady  5,  N.  Y. 
Voltage  Regulator  Product  Section,  Pittsfield,  Mass. 

^ogress  k  Our  Most  fm^oriont  Product 

GENERAL^  ELECTRIC 


OPTI-LIFE  IMPELLER 
CONTROLS  0RIVE-SPRM6 
MSCHAROE  RATE 


For  phone  number  of  rlosesl  represenlathe  see  advertising  index  in  back  of  book. 
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With  15%  Higher  Strength  than 
any  other  Copper-Nickel  Alloy 
Now  Available ! 


Another  New  Extra  High  Strength 
Condenser  Tube  Developed  by 

PHELPS  DODGE! 

CUFENLOY-40 


I 


TO  MAR'^^ 
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In  August  1959,  Phelps  Dodge  introduced  the 
first  high  strength  copper-nickel  alloy  con¬ 
denser  tube,  Cufenloy-30.  Now  Phelps  Dtxige 
offers  Cufenloy-40,  a  copper-nickel  alloy  with 
greatly  increased  strength  suitable  for  the  most 
severe  applications  in  high  pressure  feedwater 
heaters.  The  mechanical  and  physical  proper¬ 
ties  of  this  exclusive  new  alloy  make  possible 
substantial  reductions  in  the  cost  of  feedwater 
heaters.  Cufenloy-40  has  received  approval  for 
ASME  Ccxle  applications  through  Case  1300 
(Special  Ruling). 

Weldability.  Extensive  tests  in  Phelps  Dodge’s 
laboratories  were  performed  to  determine 
Cufenloy-40’s  welding  characteristics.  Standard 
welding  procedures  used  for  70  30  copper  nickel 
tubes  were  found  to  be  fully  acceptable  for  this 
new  composition.  Pull-out,  Cycling  and  Pres¬ 
sure  Tests  confirmed  that  a  maximum  joint 
etficiency  was  obtained  using  these  procedures. 


Corrosion  Resistance.  Corrosion  studies  have 
been  performed  on  Cufenloy-40  since  1959  and 
have  shown  it  to  be  unsusceptible  to  stress  cor¬ 
rosion  cracking  in  a  moist  ammonia  and  carbon 
dioxide  atmosphere.  In  these  tests  Cufenloy-40 
also  proved  virtually  immune  to  general  chemi¬ 
cal  attack.  It  is  believed  that  Cufenloy-40  has 
the  best  overall  corrosion  resistance  of  the 
copper-nickel  alloys. 

Dual  Gauge.  Cufenloy-40  condenser  tubes  are 
available  in  dual  gauges  wherever  a  thickened 
wall  section  is  needed  to  compensate  for  thin¬ 
ning  on  tight  radius  bends. 

U-Bent  Tubes.  Cufenloy-40  tubes  are  also  fur¬ 
nished  in  factory  “U”  bends  for  immediate  tub¬ 
ing  into  the  unit  at  the  manufacturer’s  plant  or 
on  the  job  site. 

Further  Information  from  your  local  Phelps 
Dodge  sales  office,  or  write  Dept.  2D  for  the 
Cufenlov-40  technical  bnx:hure. 


PHELPS  DODGE  COPPER  PRODUCTS 

CORPORATION 

300  Park  Avenue,  New  York  22,  N.Y, 


For  phonf  number  of  closest  representath'e  see  advertising  index  in  back  of  book. 
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NEWS  HARNESSES 


Since  1921  the  total  rated  output  of 
turbine  contracts  received  by  Newport 
News  exceeds  12,000,000  horsepower.  The  Niagara  Pro¬ 
ject,  Grand  Coulee,  Hoover  and  Chief  Joseph  are  but 
a  few  of  the  installations  for  which  Newport  News  has 
designed  and  built  such  equipment  as  hydraulic  turbines, 
valves,  gates  and  penstocks. 

Newport  News  has  the  men  .  .  .  the  methods  .  .  .  and 
the  machines  to  take  gigantic  jobs  like  these  in  stride. 
Large  engineering  and  design  staffs,  hundreds  of  highly 


skilled  workmen,  five  huge  machine  shops,  a  pattern  shop 
and  acres  of  foundries  are  perfectly  integrated  to  pro¬ 
duce  large  units  in  the  shortest  possible  time  .  .  .  from 
water  power  equipment  to  wind  tunnels,  from  cracking 
towers  to  paper  dryer  rolls. 

Look  to  Newport  News  with  its  seventy-five  years  of 
metal  fabricating  experience.  Your  inquiries  are  Invited. 


SHIPBUILDING  AND  DRY  DOCK  CO. 

NEWPORT  NEWS.  VIRGINIA 


For  photif  number  of  closest  represenlath’e  see  adx’ertisine  index  in  hack  of  book. 
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HB4NEPIN  STATION 


HAVANA  STATION 


14  YEARS...  * 
CONTINUINey 
PIPIN6  ^ 
CONSTRUCTION 


VEHMILION  STATION 


VYooo  wvw  station 


A  14-year  era  of  extensive  expansion 
has  been  enjoyed  by  Illinois  Power 
Company,  with  an  increase  of 
1,092,000  KW  generating  capacity 
shared  by  the  four  stations  serving 
the  state.  Midwest  is  privileged  to 
have  been  the  supplier  and  erector 
of  piping  for  all  stations  during  this 
expansion  program. 

For  information  on  Midwest’s 
complete  piping  erection  services 
for  power  stations  and  industrial 
processing  plants,  write  today  for 
24-page  illustrated  brochure 
POWER  AND  PROCESS  PIPING 


A  DMsIon  of  Crano  Co.  14S0  South  Soeond  St  •  St.  Louis  4,  MistouH 


THRfi  TfST  LINES. 


i. 


of  Yi-mile  length,  radiate  from  this  sta¬ 
tion  in  the  center  of  the  Apple  Grove  test  "system.”  Each 
of  the  lines  uses  a  different  conductor  arrangement,  to 
permit  simultaneous  energizing  and  comparison — under 
identical  atmospheric  conditions — of  radio  influence  and 
corona  loss  measurements.  The  750  kv  bus  structure  is 
supported  by  Lapp  Station  Posts,  with  bus  clamps  and 
grading  devices  designed,  tested  and  produced  by  Lapp. 


.  to  push  forward  the  frontiers,  both  technical 
and  economic,  of  transmission  to  levels  up  to  750  kv’’ 

— Philip  Sporn,  March  28, 1960 

On  June  22, 1961,  the  Governor  of  West  Virginia 
closed  the  switch,  the  lines  were  energized,  and  a 
three-to-five  year  testing  program  of  transmission 
at  750  kv  was  begun,  co-sponsored  by  American 
Electric  Power  Service  Corp.  and  Westinghouse 
Electric  Corp.  Lapp  Insulator  Co.,  one  of  six  other 


been  able  to  contribute  its  technical  and  produc¬ 
tion  facilities  to  the  design,  testing  and  manufac¬ 
ture  of  insulators,  corona  control  devices  and 
other  hardware  for  this  project.  As  a  result,  Lapp 
is  now  qualified  to  supply  such  material,  of  known 
characteristics,  for  transmission  line  and  substa- 


manufacturers  participating,  is  proud  to  have 


(left)  of  6"  IPS 
tubular  conductor  for 
corona- RIV  charac¬ 
teristics.  A  series  of 
such  tests  conducted 
in  the  John  Lapp 
High  Voltage  Labo¬ 
ratory  on  bundled 
conductors ,  cable 
splices,  clamps,  T- 
taps  and  jumper  fit¬ 
tings  provided  im¬ 
portant  data  for  the 
Apple  Grove  project. 


M 


s 


tion  use  at  any  presently-contemplated  EHV.  * 


GRADING  DEVICE  (below)  for  suspension  point  of  four-bun¬ 
dled  conductor.  Novel  configuration  provides  effective  shield¬ 
ing  in  a  compact,  easily  assembled,  economical  design.  The 
small  insulators  isolate  lower  conductors,  for  test  purposes. 


S100  M  Station  Pott  tupport  (right)  for 
four  conductor  bundle.  Clamp  aaaemhly 
utilue*  field  turrounding  bus  to  shield 
insulator— no  additional  grading  required. 

Closeup  (below)  shows  method  of  nesting 
bundled  conductor  around  head  of 
Station  Poet  insulator.  Sharp  edges  on  clamp 
spacers  within  the  bundle  do  not  produce 
radio  noise.  Small  S  kv  Posts  isol^  the 
lower  conductors  for  test  purposes. 


DONUMBITAL  grading  device  for  shield¬ 
ing  V-string  suspension  assemblies. 
This  design  was  later  abandoned  in 
fattor  o/  a  more  simple  configuration. 


in  Apple  Grove  Test  Project 


TRANSMISSION:  Insulators,  clamps  and 
grading  devices  for  one  of  the  lines — de¬ 
signed,  tested,  and  supplied. 


STATION: 2100  BIL  Station  Post  insulators,  bus 
clamps,  grading  devices,  and  transition  de¬ 
vices  for  connecting  rigid  bus  to  flexible  four- 
bundled  bus — designed,  tested,  and  suppbed. 


TKANSmOM  DffVICI  (above)  for  coupling  9"  IPS 
tubular  conductor  to  flexible  bundled  conductor, 
shielded  with  double  ring  assembly  on  left.  Grad¬ 
ing  ring  assembly  on  top  of  Station  Post  shields 
both  the  insulator  and  the  4-bundled  flexible  tap. 


LABORATORY  TESTING  of  bus,  clamps, 
couplings,  connectors,  cable  spbces,  dead¬ 
end  clamps,  T-taps,  and 
jumper  fittings. 


MOOOK,  metal-shielded,  light-proof  laboratory  (be¬ 
low)  houses  facilities  for  60-cycle  testing  to  IJKO,- 
000  volts  .  .  .  impulse  generation  to  2JlS0fi00  volts 
. . .  high-current  testing  to  lOfiOO  amps . . .  and  RIV 
measurement  at  voltages  across  the  specimen  to 
600  kv.  Here  Lapp  engineers  designed  and  tested 
grading  devices,  clamps  and  other  hardware  now 
in  service  at  the  750  kv  Apple  Grove  test  project  site. 


\  1 
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Count  on  Graybar  service  all  the  time,  too 

Like  electricity,  supplies  fromGraybar  cost  you  nothing  until  you  need  them.  And 
>  also  like  electricity -they’re  available  to  you  all  the  time.HWhen  you  need  any¬ 
thing  -  pick  up  the  phone  and  call  us.  Since  there  are  large  stocks  in  over  130  local 
service  centers  all  over  the  country,  we’re  pretty  sure  to  have  on  hand  what 
you’re  looking  for.B  Better  yet,  if  you  let  us  work  with  you  to  develop  a  planned 
purchase  program- you  can  count  on  same-day  delivery  of  probably  95%  of  the 
supplies  you  order.  So  why  not  let  us  talk  it  over  with  you?  We’ll  stock  what  you 
need;  you’ll  get  it-and  pay  for  it-only  when  you  need  it.  It’s  another  reason  why 
you  should  call  Graybar-for  everything. 

Graybar  Electric  Co.,  Inc.:  local  service  to  util¬ 
ities  through  coast- to -coast  warehousing. 


unit  that  heats  and  cools! 


Facts  about  a  sin 


As  a  fresh  idea  for  year-round  comfort,  the  Heat  Pump  is  proving  successful  in  business  and 
homes  everywhere.  The  reason  for  this  popularity:  a  remarkable  concept  in  temperature  control! 
HOW  IT  WORKS:  Thermostatically  regulated,  the  Heat  Pump  cools  when  the  temperature 
inside  the  building  rises  above  a  pre-set  degree — a  refrigerant  collects  heat  from  indoors  and 
releases  it  outside.  When  the  temperature  falls  below  the  setting,  the  Heat  Pump  simply  reverses 
itself— the  refrigerant  absorbs  heat  from  outdoors,  and  transfers  it  inside.  It’s  all  done  automati¬ 
cally  and  electrically.  WHAT  IT  DOES:  The  Heat  Pump  guards  indoor  temperature  so  that  it 
never  varies  more  than  4  degrees.  At  the  same  time,  dust,  pollens  and  excessive  moisture  are 
removed  from  the  inside  air.  One  setting  of  a  dial  gives  complete  climate  control  —  365  days 
a  year!  HOW  IT’S  USED:  As  a  central  system,  the  Heat  Pump  is  especially  efficient,  and 
practical  for  installation  when  either  building  or  remodeling.  Individual  room  units  are  also 
available  in  window,  wall  or  roof  models. .  .these  require  less  duct  work  and  permit  maximum 
“zone-control”  (one  room  can  be  cooled  while  another  is  heated).  For  more  information,  ask 
an  air  conditioning  dealer  or  call  your  local  PG&E  office. 


PQAE  Service  is  your  best  bargain 


Pacific  Gas  and EUctric  Company 
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patent  applied  for 


PROTECTION 
AGAINST  MAIN  LINE 


Blackburn  SC  series  clamps  offer  an  effective  way  to  protect  main  conductors  against 
damage  from  hot  line  tape  without  the  use  of  armor  rod.  Tap  is  made  on  extended  bail 

High  clamping  force  of  massive  clamp  is  maintained  over  large  contact  area,  making  a 
low  resistance,  cool  operating  main  line  connection.  A  low  resistance,  balanced  current 
path  is  fed  to  the  bail  from  both  legs  of  the  clamp.  The  bail  is  mechanically  bonded  to  the 
clamp  body  with  interlocked  tubular  compression  sealed  joints. 

Castings  are  of  high  strength,  non-copper  bearing  aluminum  alloy.  Clamps  may  be  used 
on  either  aluminum  or  copper  mains.  When  used  on  copper  it  is  necessary  to  order  prefilled 
with  Contax,  a  highly  eflScient  inhibiting  paste.  Bails  are  provided  in  bare  copper,  tin 
plated  copper  or  aluminum.  All  bails  are  available  straight  or  with  a  45°  offset. 

Blackburn  stirrup  clamps  are  easily  installed  hot  or  cold.  Hex  nuts  or  eye  nuts  (that  fit 
all  shotgun  sticks)  are  available.  A  permanent  steel  spring  secured  to  the  body  of  the 
clamp  imparts  a  strong  snap  grip  on  the  interlocking  jaws,  supporting  the  clamp  on  the 
main  while  bolts  are  being  tightened.  Only  two  clamps  cover  a  main  wire  range  from  No.  4 
AWG  through  397.5  ACSR. 

For  complete  information,  write  for  catalog  data  sheet  and  samples. 


Ja.sper 


Corporation. 


1525  Woodson  Road  •  Saint  Louis  14.  Missouri 


For  phone  number  of  rlo%e%l  representatn'e  see  advertising  index  in  hack  of  hook. 


engineered 

into 

Blackburn 
hot  line 
stirrup^ 
clamps 
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MIDWEST  —  Wisconsin  Electric  Power  Company’s 
Blue  Mound  Station,  Milwaukee,  Wisconsin,  takes 


WEST  —  Pacific  Gas  &  Elec¬ 
tric  Company’s  Pittsburg, 
California,  station  uses 
DUAL  COOLE,D  transform 
ers.  In  the  event  one  trans 
former  is  off  the  line,  Allis- 
Chalmers  dual-cooling  per 
mits  the  remaining  trans 
former  to  carry  two-thirds  of 
the  turbine  output. 


MIDWEST  —  Wisconsin  Electric  Power 
Company’s  Harbor  Station,  Milwaukee, 
Wisconsin,  counts  on  designed-in  emer¬ 
gency  capacity.  With  A-C  dual-cooling, 
either  one  of  two  90  mva  transformers 
can  be  uprated  to  120  mva  without  loss 
of  life.  Dual  cooling  also  reduced  initial 
transformer  and  foundation  costs. 


From  coast  to  coast 
utilities  get  extra 
transformer  emergency  capacity 
'  at  no  added  cost 


advantage  of  both  dual  cooling  and  low  ambient 
temperatures  to  carry  projected  peak  loads  —  460 
mva  —  during  an  outage  of  one  transformer. 


< 


o 


DUAL-COOLED  transformers  boost  emergency  capacity  without  loss  of  life!  Throughout  the  nation  more 
and  more  utilities  are  turning  to  DUAL-COOLED  transformers  as  an  economical  new  way  to  get  central 
station  and  substation  emergency  capacity.  DUAL-COOLED  transformers— an  Allis-Chalmers  development 
—utilize  a  bank  of  two  or- more  transformers.  During  an  emergency,  while  one  transformer  is  off  the  line, 
its  cooling  equipment  is  connected  to  the  functioning  transformers.  Result;  Capacity  of  any  DUAL-COOLED 

transformer  can  be  increased  over  its  normal  rating.  Dual  Coolwd  tronsformcrs  is  on  Allis-Cholmeri  trademark  A  1468 

I 

FOR  DETAILS  CALL  YOUR  NEARBY  A-C  OFFICE  OR  WRITE 

ALLIS-CHALMERS 

POWER  EQUIPMENT  DIVISION.  MILWAUKEE  1.  WISCONSIN  ^ 


EAST  —  Philadelphia  Electric 
Company's  Eddystone  Station 
has  twin  A-C  200-mva  DUAL- 
COOLED  transformers  that 
jointly  carry  the  output  of  one 
generator.  With  inter-connected 
manifold-cooling,  one  trans 
former  can  carry  practically  the 
entire  lead  of  the  generator  if 
the  second  transformer  is  out 
of  service. 


SOUTH  —  Gulf  Power  Company's  Bayou  Chico 
Substation,  Pensacola,  Florida.  Previously  ap 
plied  on  only  larger  transformers.  A  C  dual¬ 
cooling  offers  economies  for  smaller  units  too. 
Here,  either  of  two  20,000-kva  DUAL  COOLED 
transformers  can  be  uprated  to  26.667  kva. 


For  photK  number  of  closest  representative  see  advertising  index-  in  hack  of  hook. 


Welded  sectional  rotors  for  steam  turbines 

Hy  S.  K.  Halsteen,  Project  Engineer,  Brown  Boveri  Corp. 


The  manufacture  of  large,  solid,  one- 
piece  rotors  presents  problems  in  de¬ 
tection  and  inspection  of  flaws,  often 
resulting  in  the  difficult  choice  of 
scrapping  an  expensive  forging  or 
completing  the  rotor  with  a  “patch" 
or  with  an  internal  flaw  whose  effect 
in  operation  cannot  be  predicted  with 
certainty.  In  use,  the  mass  of  a  solid 
rotor  also  causes  difficulty  in  main¬ 
taining  tight  shrink  fits  for  the 
wheels  and  prevents  uniform  heat  dis¬ 
tribution  for  short  start-up  or  shut¬ 
down  schedules. 

To  avoid  these  difficulties.  Brown 
Boveri  developed  a  rotor  made  of 
forged  discs  and  hollow,  bell-shaped 
end  sections  welded  together  at  the 
rims,  forming  a  light,  strong,  rigid 
u  nit. 


and  casing  .  .  .  with  far  less  critical 
expansion  differentials  during  sud¬ 
den  load  changes  or  short  start-up 
and  shut-down  schedules. 

As  evidence  of  its  sound  engineering, 
the  Brown  Boveri  sectional  rotor  de¬ 
sign  has  been  used  for  over  30  years 
in  several  thousand  rotors— and  with¬ 
out  a  single  explosion  or  other  serious 
rotor  failure. 


How  Brown  Boveri  sectional 
rotors  are  made 


Cross-section  of  low-pressure  s‘oge  showing 
welded  segments  of  rotor  shaft. 


welded  area  is  given  stress-relief  heat 
treatment,  with  the  rotor  in  vertical 
position.  Machined  rotors  are  tested 
at  40' f  overspeed  before  blading  .  •  . 
also  balanced  statically  and  dynam¬ 
ically  after  blading. 


Advantages  of  sectional  rotors 

Because  of  the  relatively  small  size  of 
each  section,  forging  conditions  meet 
ideal  metallurgical  requirements.  In¬ 
spection  can  be  complete.  Doubtful 
sections  are  scrapped  without  any 
attempt  at  “patching.”  Possible  asym¬ 
metries  resulting  from  forging  are 
cancelled  by  the  chance  disposition  of 
individual  sections. 

The  stress-relieving  procedure  prac¬ 
tically  eliminates  asymmetrical 
stresses. 

The  low  mass  of  the  rotor  results  in 
a  favorable  mass  ratio  between  rotor 

WELOEO  SEAM 


Abovo:  Sections  of  shoft  ready  for  welding. 
Below;  The  shaft  after  welding,  heat-treatment 
ond  machining. 

The  rotor  is  assembled  vertically  on  a 
turntable,  the  sections  being  centered 
by  spigots.  As  the  workpiece  rotates 
past  welding  heads,  the  butting  sur¬ 
faces  are  welded.  Welds  are  made  at 
several  points  around  the  section  at 
the  same  time— to  prevent  distortion. 
The  welding  is  done  automatically  by 
the  tungsten  inert-gas  process  .  .  . 
providing  homogeneous  welds  free  of 
slag. 

After  a  few  layers  of  weld,  the  root 
is  checked  with  gamma  rays.  If 
approved,  the  welding  is  completed. 
After  a  final  ultrasonic  test,  the 


Automatic  welding  of  sections.  Also  shown  are 
insulating  blanket  and  induction  heating  cable 
for  pre-heating  before  welding  and  stress-relief 
treatment  after  welding. 


Other  features  of  Brown  Boveri 
steam  turbines:  an  all-hydraulic  gov¬ 
erning  system  without  rods,  levers  or 
mechanical  joints  subject  to  wear  and 
resulting  inaccuracies  . . .  and  an  un¬ 
equalled  reliability  of  service  illus¬ 
trated  by  many  Brown  Boveri  tur¬ 
bines  built  40  to  45  years  ago  and  still 
in  continuous  operation. 


CENTERING  SPIGOT 


Crass-section  of  weld  seam.  Note  uniform  thick¬ 
ness  of  rims  at  weld  —  for  minimum  thermal 
stresses. 


BROWN  BOVERI 


Brown  Boveri  Corp.,  Dept.  el7,  19  Rector  Street,  New  York  6,  N.Y.  Agents  in  27  U.S.  cities 
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You  get 

lasting  security  with 
Copperweld  Anchor  Rods 


FERROUS  OR  NON-FERROUS  FITTINGS  CAN 
BE  USED  WITH  COPPERWELD  ANCHOR  RODS. 

Tha  thraaded  ends  of  each  Copperweld  Anchor  Rod  ore  heavily  cool¬ 
ed  with  pure  tin  to  permit  the  use  of  ferrous  or  non-ferrous  fittings. 


Because  an  anchor  rod  is  used  in  the  ground 
where  its  entire  length  cannot  be  seen,  its  holding 
power  is  often  taken  for  granted.  Yet,  anchor  rods  are 
vulnerable — primarily  at  or  just  below  the  ground  line. 
Here,  the  rods  are  subject  to  rusting  and  loss 
of  strength  due  to  the  action  of  corrosive  soils, 
moisture  and  air  carried  down  by  surface  waters. 

Only  Copperweld  Anchor  Rods  have  a  thick  covering 
of  copper  molten-welded  to  a  strong  steel  core. 

This  method  of  manufacture  assures  lasting  protection 
against  corrosion.  Since  the  copper  cannot  crack, 
flake  or  peel,  the  strong  holding  power  of  Copperweld 
Anchor  Rods  is  always  the  same  .  .  .  protecting 
your  overhead  lines  year  in  and  year  out. 

Copperweld  Anchor  Rods  are  available  in  various 
lengths  and  diameters.  For  complete  information 
on  these  non-rusting  anchor  rods,  write 
for  Engineering  Bulletin  E.  D.  1883. 

COPPERWELD  STEEL  COMPANY 

WIRE  AND  CABLE  DIVISION  Glossport,  Pa. 

Foe  Eipofl:  COPPERWELD  STEEL  INTER.SATIO.NAL  COMPANY,  New  York 


anchor 


For  phottf  ttumhtt  of  iloserl  representativr  srr  adi’rrlishi^  htdfx  in  hack  of  hook. 


The  difference  in 
electrical  cable  starts 
with  a  rainmaker 


You  can’t  predict  the  weather  but  you  can  be  sure  USS 
Tiger  Brand  Cable  has  built-in  weather  resistance.  In 
our  research  laboratory  we  create  the  worst  possible 
weather  conditions— baking  sun  alternated  with  driv¬ 
ing  rain— just  to  see  how  much  torture  a  cable  can 
stand.  A  few  hours  in  our  weather-ometer  is  the  same 
as  years  of  actual  service.  After  this  accelerated  ag¬ 
ing,  we  thoroughly  test  all  the  insulating  and  jacketing 
materials  used  in  Tiger  Brand  Cable.  We  check  for 
cable  stability,  tensile  strength,  elongation  and  flexi¬ 
bility.  A  microscopic  examination  checks  for  crazing 
and  cracking.  Various  chemicals,  micro-crystalline 
waxes  and  other  antiozonants  are  then  added  to  the 
insulating  compounds  to  reduce  ozone  cutting  and 
increase  weather  resistance. 

This  is  just  one  of  the  many  ways  our  Research  and 
Development  Department  makes  sure  the  quality  of 
USS  Tiger  Brand  Wire  and  Cable  is  the  best  you  can 
get.  Our  research  laboratory  tests  all  materials  used  in 
Tiger  Brand  products.  We  experiment  with  new  mate¬ 
rials  and  methods  to  make  Tiger  Brand  Wire  and  Cable 
even  better.  We  have  the  facilities,  right  in  our  labora¬ 
tory,  to  make  all  kinds  of  experimental  cables— from 
control  cable  up  to  high  voltage  cable. 

That’s  why,  whatever  the  job,  it  pays  to  specify  USS 
Tiger  Brand  Electrical  Wire  and  Cable.  You  can’t  buy 
better  cable.  American  Steel  and  Wire,  614  Superior 
Avenue,  N.W.,  Cleveland  13,  Ohio. 

USS  and  Tiger  Brand  are  registered  trademarks 


American  Steel  and  Wire 
Division  of 
United  States  Steel 


Columbia-Gencva  Steel  Divition,  San  Francisco.  PKilic  Coast  Distributors 
Tennessee  Coal  &  Iron  Dtvision.  Fairfield.  Alabama.  Southern  Distributors 
United  States  Steol  Export  Company,  Distributors  Abroad 
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Home  of  Mr.  and  Mrs.  B.  G.  Bergeron,  Montebello,  California 


WHEN  THE  FUTURE  IS  ALL-ELECTRIC 

WHY  BUY  ANYTHING  BUT  A  TOTAL-ELECTRIC  GOLD  MEDALLION  HOME? 


'When  we  built  our  Gold  Medallion  Home,  I  discovered  bow 
simple  and  inex{)ensive  housekeeping  can  be.”  says  Mrs. 
Ilergeron.  ''F.verything  stays  so  clean.  I  do  my  own  work,  yet 
I  have  more  time  to  enjoy  mv  family.  An  all-electric  home  is 
the  only  really  mcMlern  home.” 

Count  the  thinf's  that  chanpe  for  the  better: 

1.  FlanielesH  elc'clric  ln-at.  "F.lei-fric  heat  is  even  heat  —  no 
too-hot  rooms  or  cold  ones.  .\nd  no  discoloration  on  walls 
and  ceilings.” 

2.  A  flanielesH  el«*<'lrio  raii|c<'.  "I  love  to  cook  with  electricity 
— you  know  just  how  long  each  tyjie  of  food  will  take.  .And  it 
doesn’t  soil  my  [mns — I  save  hours  of  scrubbing  every  week.” 

.1.  .A  flatiieless  ele4-lrir  oven.  "Mv  electric  oven  keeps  the 
tasty  juices  in  the  meats — cooks  them  so  tender.” 

1.  A  flaiiieless  el«-«'trie  «lr>er.  "Kleciric  drying  keeps  towels 
aiul  sweaters  fluffy  as  new.  1  even  put  in  my  'drip  drys’  and 
they  come  out  wrinkle-free.” 


heater  operates  quickly,  quietly  and  economically.”  Ik‘ing 
flameless,  electric  water  heaters  can  be  placed  anywhere — in  a 
closet,  in  a  corner  or  under  a  cabinet. 

WHAT  IS  THE  GOl.l)  MKDAI.I.ION  HOME  AWAKH? 

It  is  an  award  given  only  to  toLl-electric  homes  that  are 
electrically  up-to-date.  hen  a  new  home  meets  Gold  Medal¬ 
lion  Home  requirements  you  know  it  offers:  clean,  flameless, 
electric  .space  and  water  heatinp;  a  clean,  flameless.  electric 
kitchen,  equipp'd  with  major  appliances:  plenty  of  "House- 
power" — nuxlern  wiring  to  handle  tiwlay’s  and  tomorrow's 
appliances;  lighting,  planned  for  comfort,  convenience 

and  l>eauty. 

It  ro.sts  so  little  to  live  better  electrically.  Why  rtot 
move  up  to  a  total-electric  Cold  Medallion  Home? 


SOUTHERN  CALIFORNIA  I 


\COMPANY 


5.  A  flameless  eleelrie  water  healer.  "Our  electric  water 
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ALLIS-CHALMERS 

Originators  of  %%  Step  Regulators 


^^Magic  Circle’’  control  center 

Puts  all  JFR  regulator  indicators,  controls  at  operator’s  fingertips! 

Completely  electrical  adjustment  with  famous  Conveniently  located  oil  sight  gauge  permits 

Feather-Touch  control  accurately  sets  narrow  band  checking  oil  level  at  a  glance, 
widths  and  voltage  levels.  Six-digit  counter  records  up  to  one  million  oper- 

Fingertip-adjustable  Caliband  control  cuts  set-  ations,  simplifies  record  keeping  and  detects  exces- 
ting  time  without  changing  customer  voltage  or  com-  sive  operations. 

pensator  settings.  Snap-action  Vari-Amp  control  for  positive  settings. 

Electrically  resettable  position  indicator  drag  Specify  Allis-Chalmers  Regulators . . .  call,  wire  or 

hands  eliminate  pole  climbing  or  “climber”  damage!  write  your  nearby  A-C  office.  a  i444 

fEofh*r*TewcK,  Vofi-Amp  ond  Colibomi  or*  AMit-CHolmort  frodomarki. 

For  Ohone  ttumhrr  of  clo%e\l  rrprrsentativf  ser  adverlisinf  indr\  in  hack  of  hook. 
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Alcoa  Structural  Division  designs  and  labricates 
aluminum  towers  and  substation  structures  custom- 
tailored  to  meet  the  job  requirement  exactly.  Just 

« 

Write:  Aluminum  Company  of  America,  Structural  Division,  873-G  Alcoa  Building 


one  of  the  many  significant  reasons:  a  broader  range 
of  "alphabetical"  cross  sections -L's,  Y's,  ffs,  I's, 
T's,  O's,  C's  and  Z's 

Pittsburgh  19,  Pa. 


ALUMINUM  COMPANY  OF  AMERICA 


Foi  phone  numhet  of  ilonest  represetilath'e  see  odt’ertising  index  in  back  of  book. 
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Merger  Becomes  Effective 

Merger  of  California  Oregon 
INiwei  Co.  into  I’arilic  Power  X: 
l.ight  Co.  became  elleiti\e  |iine  21. 
.\nnouiuenient  was  made  b\  Paul 
U.  .McKee,  PPJtl.'s  l)oard  chairman, 
and  ,\.  S.  Cummins,  Co|ko  presi- 
rlent,  following  authori/ation  l)y  reg- 
idatoi y  commissions. 

Cummins  and  (>lenn  I..  |atk.son, 
<!o|ko  vite  president,  will  l)c*  lM>ard 
members  »)1  ibe  enlarged  utility. 

Present  |)ersonnel  will  operate  the 
(;alifornia-()reg«)n  projKMties  as  the 
(^)|KO  Division  of  Parilic  Power. 
Atidition  ol  Cojko’s  yS.lMMI  lus- 
tomers  will  give  Pl*K:l.  a  total  ol 
1I1,(KK).  Combined  revenues  in  l%0 
were  million  and  utility  plant 
investments  total  S577  million. 

(ienerating  capability  ol  power 
plants  in  the  consolidated  pro|>erties 
is  approximately  l,!f(M>,IMM)  kw,  of 
which  40l),000  kw  are  on  Copto 
lines.  Construction  expeiidituies 
within  the  next  five  yeais  probabls 
will  total  more  than  S2.M1  million, 
it  was  stated. 

Under  the  merger  agreement, 
holders  of  Co{ho  rommon  sunk  will 
receive  1.2  shares  of  PP<1.  rommon 
lor  each  share  of  Cojko.  Preferred 
storkholders  of  Copto  will  exchange 
lor  PPitl.  preferred  on  a  share-for- 
share  basis. 


Erie  Voters  Approve  Sole 

Rc*sidents  of  Erie,  (a*lo.,  approved 
the  sale  of  its  6()-year-ohl  municipal 
electric  distribution  system  to  Pub¬ 
lic  Service  (>>.  of  Colorailo.  riie 
plan  to  sell  the  system  and  grant 
Public  Service  a  25-year  franchise 
was  passed  by  the  voters  7  to  1. 

PSC  said  tire  Erie  system  will  be 
entirely  re-engineered  and  rebuilt 
by  the  company.  Both  electric  and 
natural  gas  will  be  served.  'The 
town  has  had  no  natural  gas  service 
in  the  past. 

Public  .Service  oflitials  saiil  the 
town  of  875  people  will  receive  a 
minimum  of  .SbO.OIMl  in  taxes  in  one 
lorm  or  another  over  the  life  of  the 
Iranthise. 


Western  Underground  Standards 

lire  Western  Underground  Com¬ 
mittee  has  prepared  proposed  stand¬ 
ards  for  15-kv  pad-mounted  trans¬ 
formers.  'J  he  drawings  are  being  dis¬ 
tributed  to  committee  mendrers  for 
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their  study  and  it  is  exjjected  that 
action  will  be  taken  at  the  next 
meeting.  Ehe  tommittee  has  mem¬ 
bers  from  most  utilities  in  Califor¬ 
nia,  Arizona  and  Nevada.  1  he  next 
meeting  is  sthedided  lor  September 
in  Burbank,  Calil. 

Utility  Valuations 

X'aluations  of  Cialilornia  utilities 
lor  property  tax  purposes  have  been 
set  tentatively  by  the  State  B<tard  ol 
Equalization.  Eor  the  first  time  Pa¬ 
cific  Cias  anil  Elei  tric  Co.’s  valuation 
was  topped  by  another  utility.  Pa¬ 
cific  Telephone  Ik  Telegraph,  which 
was  assessed  at  S I ,  N‘>,(M)0.I)(M).  P(. 
and  E  was  assessed  at  .SI,  125,000,0(81, 
up  S()2,975,350  from  last  year. 

Other  valuations:  C^alifornia  Ore¬ 
gon  Power  (;<).,  $12,250,000,  up  $1,- 
(K)7,230;  San  Diego  Gas  &  Electric 
C,o.,  S124  million,  up  $12,085,140; 
.Southern  California  Edison  Ca)., 
$582,250,000,  up  $S4.2 17,020;  Cali- 
lornia  Electric  Power  Ca».,  $08.5  mil¬ 
lion,  up  $5,499..5fM). 

It  is  estimated  that  California's  58 
counties  can  expect  to  share  $20  mil¬ 
lion  in  additional  taxes  in  the  1901- 
()2  fiscal  year.  LUilities  paid  about 
$271  million  in  taxes  this  year. 

►  (iov.  Mark  flatlielil  has  vetoed 
a  bill  passed  by  the  I9()l  legisla¬ 
ture,  which  would  have  |>ermitted 
the  state  highway  department  to 
pay  cost  of  utility  relocations  in  con¬ 
nection  with  highway  projects.  The 
governor  said  the  bill  violated  Ore¬ 
gon  constitutional  provision  limit¬ 
ing  use  of  state  gasoline  tax  funds 
to  road  anil  highway  pur|X)ses. 

►  Lower  rates  have  Ireen  put  into 
effect  for  mercury  vapor  street  lights 
in  Pacific  fias  and  Electric  (lo.  ter¬ 
ritory.  rhe  reiluction,  which  re¬ 
duces  company  revenue  by  an  esti- 
mateil  $71,000  annually,  was  ap¬ 
proved  by  the  California  PIK!  on 
request  of  P{.  and  E. 
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Power  Export  Advised 

Export  of  power  is  the  only  way 
in  which  British  Columbia  can  se¬ 
cure  low-cost  power  uniler  the  exist¬ 
ing  inilustrial  economy  of  the  prov¬ 
ince,  Dr.  (iordon  Shrum,  chairman 
of  the  B.  C.  Energy  Boaril,  told  the 
B.  C.  Chamber  ol  Commerce  at  its 
annual  convention  at  X'ancouver. 

He  saiil  that  reganlless  of  what 
energy  source  was  used  low-cost  pow¬ 
er  coidil  only  be  protluced  in  big 
plants  and  he  |)ointed  otit  that  B.  C. 
in  itself  could  not  absorb  a  big  out¬ 
put.  He  said  the  province  was  only 
using  of  its  3.8,(MM),(MHI-hp  hydro 
potential  and  cannot  expect  to  use 
it  within  the  next  40  years. 

Dr.  Shrum  is  dean  of  graduate 
studies,  I’niversity  of  B.  C.,  and  he 
stressed  the  fact  he  was  not  giving 
a  preview  of  the  energy  board’s 
rejxnt,  due  for  presentation  to  the 
B.  C.  government  later  this  year, 
but  was  speaking  as  a  physicist. 

Highlights  of  the  speech: 

rhe  losts  of  hydro,  atomic  anil 
thermal  energy  now  average  out  to 
roughly  the  same. 

B.  C.  has  already  lost  a  market  in 
the  Pacific  Northwest  for  ex|)ort 
power  until  1970  at  least  and  the 
only  market  is  Calilornia. 

The  downstream  benefits  jn  ovided 
for  in  the  Columbia  treaty  have  “be¬ 
fuddled"  some  Canadians  into  think¬ 
ing  that  they  are  getting  something 
lor  nothing. 

Figures  on  Columbia  power  pro¬ 
vided  by  Ottawa  indicate  that  Cat- 
lumbia  jxiwer  may  not  be  cheap  but 
would  compare  with  the  cost  of  pow¬ 
er  priHluced  by  the  B.  C.  Electric’s 
Burrard  thermal  plant. 

British  Columbia  will  certainly 
get  either  Peace  or  Columbia  power, 
probably  both. 

300,000-Kw  Units  Considered 

The  Bureau  of  Reclamation  is 
considering  the  possibility  of  using 
.8(K),0(M)-kw  generating  units,  w’hich 
would  be  the  world’s  largest,  for  the 
proposeil  thiril  power  house  at 
Grand  Coulee  Dam. 

If  requesteil  funils  are  approved 
by  Ciongress,  the  bureau  plans  to 
start  a  study  in  July  on  the  feasibility 
of  the  thiril  power  house,  which 
woidil  be  maile  possible  by  storage 
projects  in  Canada  that  could  be 
built  under  terms  of  the  U.  S.-Cana- 
dian  River  Treaty. 

Officials  of  the  bureau’s  ('olumbia 
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This  picture,  taken  six  minutes  after  water  flow  was  started,  shows  rate  of  washout  for 
the  fuse  pluR  model  at  Idaho  Power  C!o.’s  Oxbow  Dam  projert  on  the  Snake  riser 


Basin  project  otticcs  inditalcil  that 
the  number  and  si/e  of  the  gener¬ 
ating  units  to  be  installed  in  the 
proposed  |)ower  house  would  depend 
on  completion  of  studies  that  would 
update  a  l‘)5f  report.  Main  genera¬ 
tors  at  (irand  (anilee  now  have  a 
tapacily  of  108,000  kw  each  and  the 
rated  capacity  ttf  the  projett  is  now 
about  2,000,000  kw. 

Coal  for  Generating  Plants 

(ioal  is  becoming  a  logical  luel 
source  for  electric  generating  plants, 
according  to  Dr.  [ohn  W.  Reith,  as¬ 
sociate  professcsr  of  geography  at  the 
Ihiiversity  of  .Southern  (iaiifornia. 

He  |)ointed  out  that  increasing 
costs  of  oil  and  natural  gas,  along 
with  the  expanding  demand  for 
power,  are  actually  prompting  the 
use  of  coal,  the  price  of  which  has 
remaintxl  relatively  stable. 

.Although  anti-smog  restrictions 
would  preclude  the  burning  of  coal 
in  the  l.os  .Angeles  area,  Reith  be¬ 
lieves  that  it  would  be  economically 
feasible  to  serve  l.os  Angeles  from 
a  plant  in  Utah.  In  fact,  place¬ 
ment  of  a  generating  station  at  the 
minehead  would  eliminate  freight 
charges,  which  are  currently  more 
than  half  the  cost  of  delivering  Utah 
coal  to  l.os  .Angeles,  he  said. 

Movie  Saves  Life 

Two  l.H-year-olcl  .\stoiia.  Ore., 
boys— Bill  Sutton  and  Jimmie  \'en- 
able— were  honored  by  the  Exchange 
Ulub  of  .Astoria  for  saving  a  child’s 
life  with  the  mouth-to-mouth  resusc  i- 
tation  technicjue  they  learned  from  a 
safety  movie  exhibited  by  Pacific 
Power  Eight  Uo.  'The  lihn  was 
“Rescue  Breathing"  which  PP&E 
had  provided  for  shetwing  at  their 
schcH)l.  Prints  of  this  film  and  an¬ 
other  movie  about  mouth-to-mouth 
breathing,  "That  T  hey  .May  I.ive,” 
are  in  constant  circulation  through 
the  company’s  service  area  and  have 
been  shown  to  schcM)l  children,  PT.A 
groups,  civic  organizations,  first  aid 
classes  and  other  groups. 

And  So  Does  Radio 

Portland  General  Electric  Go.  fig¬ 
ured  it  was  adding  a  little  to  the 
lives  of  night  owls  when-it  s|)onsoretl 
a  midnight  to  (>  a.m.  cla.ssical  music 
radio  show,  but  it  didn’t  expect  to 
save  one.  However,  a  listener,  who 
had  dozed  off,  credits  PCiE’s  program 
with  saving  his  life.  .Awakened  by  an 
unusually  loud  passage  of  music,  he 
found  his  wastebasket  blazing  omi¬ 
nously.  he  re|x)rted. 


Savings  from  Fuse  Plug  Spillway 

Idaho  Power  Go.  is  saving  an  esti¬ 
mated  .SHOO.OOO  on  construction  ol 
Oxbow  Dam  b\  use  of  an  unusual 
"fuse  plug”  spillway. 

The  Oxbow  project,  under  con¬ 
struction  in  the  Hells  ('anyon  stretch 
of  the  .Snake  River  between  Oregon 
and  Idaho,  is  ex|K‘ctecl  to  be  com¬ 
pleted  this  year.  It  will  have  a  con¬ 
ventional  concrete  spillwav  on  the 
Oregon  side  and  a  fuse  plug  spill¬ 
way  on  the  Idaho  side. 

i'he  conventional  spillway  will 
have  a  capacity  of  about  l.i0,(KM(  cfs. 
enough  for  am  ex|K‘tted  flow  on  the 
river.  If  more  capacity  is  needed,  the 
fuse  plug  will  provide  another  I. ")(),- 
1)0(1  cfs. 

The  fuse  plug  design  lesulted  from 
a  joint  effort  by  research  men  at 
Washington  State  I'niversity  at  Pull¬ 
man  and  engineers  of  Idaho  Power. 
Research  work  was  handled  by  the 
R.  E.  .AlbrcM)k  Hydraulic  l.ahoratory 
of  the  WSl’  Division  of  Industrial 
Researc  h. 

Dr.  E.  Roy  rinney,  head  ol  the 
laboratory,  explained  that  a  fuse 
plug  is  simply  a  rockfill  dam  with 
a  s{)ecial  arrangement  ol  the  imper¬ 
vious  core  and  strict  control  of  the 
rockfill  and  filter  materials.  It  has 
a  factor  of  safety  ecpial  to  that  foi 
ordinary  rockfill  or  earth  dams  when 
it  functions  as  a  dam.  However,  it 
will  be  washed  out  hy  the  reservoir 
water  automatically  at  a  suitable 
rate  when  the  extra  spillwas  capac¬ 
ity  is  needed.  T  he  washout  has  no 
effect  on  the  main  clam  structure. 


^  Black  Hills  Power  &  Light  Go. 
has  asked  the  Wyoming  P.S(>  fen 
approval  to  issue  $1,1)00,000  in  first 
mortgage  bonds.  7'he  sale  will  net 
the  company  .$01)1,200,  which  will 
be  used  to  finance  its  lOtil  construe 
lion  program  and  repay  short-term 
bank  loans. 


Fred  Klumh  of  Southern  California  Edi¬ 
son  C:o.,  left.  Kill  complete  his  six  months* 
stay  at  G-E’s  project  EHV  in  July.  Third 
utility  man  to  study  and  work  at  the  proj¬ 
ect  near  Pittsfield,  Mass.,  klumh,  a  mem¬ 
ber  of  his  company’s  tran.smis.sion  design 
^oup,  has  majored  in  “corona  loss  and 
radio  influence  .studies.”  Shown  here  with 
him  is  Harrison  M'right  of  Pennsylvania 
Power  ft  Lij^ht  C«.,  who  was  just  complet¬ 
ing  work  at  the  project 
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Protective  Legislation  Proposed 

The  lir<>t  dctailcil  {)n)|K>sal  ot  how 
legislation  might  he  dratted  to  “pro¬ 
tect”  Northwest  markets  trom  de¬ 
mands  in  other  areas— in  the  event 
ot  a  transmission  intertie  trom  Boti- 
neville  Power  .Administration  to 
Cialifornia  or  elsewhere  —  has  been 
made  public  it)  Washington  by  Bon¬ 
neville  leailers. 

riie  plan  is  consiileretl  only  a  first 
dratt,  atui  is  expected  to  be  changed 
(onsideral)Iy  by  the  time  comments 
tome  in  trom  interested  state  and 
federal  agent  ies  and  Botineville  cus¬ 
tomers.  Final  administration  dralt 
isn’t  expectetl  to  go  to  (Capitol  Hill 
tor  introduction  until  sometime  late 
this  fall. 

Interior  Secretary  Stewart  LUlall, 
who  has  seen  the  first  draft  but  itt- 
sists  it's  only  a  “Bonneville  plan,” 
intetids  to  intKKluce  protecting  legis¬ 
lation  separately  and  ahead  ol  an\ 
authori/ing  legislation  to  build  a  big 
inter-region  tie  line.  I  hat  probably 
won’t  come  until  sometime  next 
year. 

It)  simple  tern)s,  the  proposetl 
Bonneville  bill  would  set  up  a  dou¬ 
ble  prelerettce  standard— the  first  it) 
the  Bonneville  area  alottg  precisely 
its  presettt  criteria:  preference  cus- 
tottters  fitst;  private  tttilities  and 
indtistrial  custon)ets  afterward— the 
secottil  wouhl  apply  to  non-Bonne- 
ville  regions  whete  preference,  thet) 
nonpreierence  custonters,  would  be 
supplied  alter  the  Bontteville  atea 
loads  hail  beet)  tttet. 

.Ml  Bonneville’s  sales  (content- 
plated  in  this  pro|)osed  bill)  outside 
its  territory  woidd  be  of  secondars 
power  and  peaking  capacity,  in  ex¬ 
cess  of  its  foreseeable  retpiiremettts. 
Power  cotttracts  outside  the  Bonne¬ 
ville  territory  woidd  include  the  fol¬ 
lowing  restrictiotts: 

1.  Sale  of  energy  would  letpiire 
a  seven-day  pidlback  dause. 

2.  (lontracts  for  peaking  capacity 
would  retptiie  a  12-n)ot)th  termina¬ 
tion  clause,  plus  the  purchaser  being 
reipiired  to  return,  during  his  owt) 
oil-peak  periods,  energy  to  supply 
this  peaking  capacitv. 

.H.  Hulro  power  that  Bontteville 
could  conserve  in  storage,  not  ini- 
tnediately  needed  for  Northwest  mar¬ 
kets,  could  be  sold  outside  the  North¬ 
west  on  the  recpiirement  that  the 
full  amount  of  energv  must  be  le- 
turned  — or  any  jxntions  theieof— 
during  the  pin  c  haser’s  off-peak 
periods. 

Non  federal  utilities  in  Bonne¬ 
ville’s  territoiN  would  be  included 


in  estimates  of  Northwest  needs 
“only  to  the  extent  that  it  (the 
utility)  has  taken  all  reasonable 
measures  to  assure  the  availability 
of  its  own  supply  for  its  own  future 
needs.” 

The  Secretary  of  Interior,  uttdet 
the  terms  iti  the  proposed  draft, 
could  order  power  exchanges  be¬ 
tween  Bonneville  and  other  areas 
(probably  other  federal  systems  — 
Central  V'alley,  .Missouri  Basin,  Low¬ 
er  Colorado)  over  an  intertie  “to  the 
extent  required  to  ccxirdinate  the 
operation  of  such  generation  facili¬ 
ties,”  if  he  finds  this  to  be  “iti  the 
interest  of  the  United  States  and  of 
each  of  the  areas  involved.  .  .  .\11 
benefits,  including  increases  in  linn 
power  resulting  from  coordinated 
operation,  shall  be  shared  equitably 
by  the  plants  or  systems  involved.” 

I'ertiis  of  the  proposed  legislation 
would  not  ap|)ly  to  j)ower  benefits 
to  be  derived  fioin  the  also-pic)|M)sed 

S. -Canadian  treaty  for  develop¬ 
ment  of  the  Clolumbia  River. 

Another  Battle  on  Bums  Creek 

The  coniioveisial  federal  Burns 
Creek  leclamation  project,  on  the 
Snake  River,  appeared  slated  for  an¬ 
other  dragged-out  battle  in  the 
H  ouse  interior  subcommittee  on  rec¬ 
lamation.  Hearings  have  been  coni- 
|)leted  on  the  ‘>(l,(K)0-kw,  .S.50  million 
project,  but  opponents  on  the  sub¬ 
committee— lecl  by  Rep.  John  .Sayloi 
(R-Pa.)— aie  using  the  lull  bag  ol 
parliamentary  prcHeduies  to  block 
committee  approval.  Last  yeai',  alter 
many  months  of  closed  session  de¬ 
bate,  the  subcommittee  recommend¬ 
ed  Burns  (aeek’s  approval,  by  voic  e 
vote,  to  the  lull  committee— where 
it  died  as  the  session  closed. 

USBR  Has  Bridge  Canyon  Plan 

rite  Bureau  ol  Reclamation  ap- 
jjears  heading  towaicl  le-etitry  into 
the  Bridge  Canyon  hassle  between 
the  city  of  Los  .Angeles  and  the  .Ari¬ 
zona  Power  .Authority.  The  bureau 
reportedly  has  sat  back  enviously, 
while  Los  .Angeles  and  .Arizona 
jtushed  their  conllicting  licettse  ap¬ 
plications  for  the  pioject  before  the 
Fedeial  Power  Ciommission. 

Presently,  the  FPC  has  granted 
both  applicants  approximately  a  six- 
month  delay  to  consolidate  their 
I  ival  ajiplic  ations  into  a  single,  joint 
a|jplitation— minus  the  added  .Mar¬ 
ble  Canyon  development  that  .Ari¬ 
zona  had  ticxl  in  with  its  Bridge  (ian- 


yon  application.  .Arizona  had  pro- 
|X)sed  a  9<H),(M)0-kw,  $19.'l  million 
Bridge  Canyon  project.  Now  the  bu¬ 
reau  is  talking  in  terms  of  a  1,5(K),- 
(MH)-kw  development  at  the  site— pos¬ 
sibly  to  be  built  federally. 

Goes  to  Committee 

The  Fryingpan-.Arkansas  leclania- 
tion  and  water  diversion  project, 
(ailo.,  has  moved  lorwaicl  cpiickly 
in  the  House  interior  subcommittee 
on  reclamation.  .Slightly  more  than 
two  wc*eks  after  hearings  were  first 
held  on  the  project  this  year,  the 
subcommittee  recommended  its  aj)- 
proval,  by  an  unrecorded  voice  vote, 
to  the  full  interior  committee.  Full 
committee  approval  a|)parently  is 
assured. 

Lite  .SI 70  million  project,  to  divert 
west  slope  water  into  the  .Arkatisas 
River  A'alley  on  the  east  slope  of  the 
(Continental  Divide,  should  lace  a 
stilf  fight  on  the  floor  of  the  House 
of  Rejnesentatives;  but  chances  are 
that  it  will  be  approved  by  that 
body  this  (Congiess.  Lite  Senate  will 
await  the  House’s  action,  before  it 
takes  up  the  project. 

Fryingpan  this  year  would  provide 
lor  12,1,900  kw  ol  generating  c  apacity 
on  the  .Arkansas  River. 

Headed  for  a  Showdown 

The  complicated  and  very  heated 
battle  between  .Nez  Petce  and  High 
.Mountain  Sheep  license  applicants 
was  headed  lor  a  showdown  in  June 
in  rebuttal  arguments  befoie  FI*(, 
Examiner  AVilliam  Levy. 

Regular  hearings  have  been  com 
pletecl  in  the  complicated  case.  .And 
only  final  rebuttal  arguments  re¬ 
mained,  as  Ft  Kt;iRic;Ai,  Wksi  went 
to  press,  befoie  Levy  was  slated  to 
take  the  case  into  advisement  and 
issue  his  intermediate  lecoinmenda- 
tion. 

.A  major  unansweied  cptestion  is 
what  the  coming  Democratic  ma¬ 
jority  on  the  FPU  will  do  to  Interior 
.Secretary  I'dall’s  recjuest  that  the 
case  be  delayed  lour  years,  until  In¬ 
terior  can  complete  a  oash  program 
on  high  dam  migiatory  fish  facili 
ties.  Present  FPU  Uhairman  Jerome 
Kuykendall  hasn’t  answered  lUlall’s 
recpiest.  Lite  FP(C  majority  is  ex- 
pecletl  to  shift  horn  Republican  to 
Demociatic  .after  June  22,  when 
President  Kennedy  will  be  able  to 
nominate  a  new  commissioner  to  le- 
place  .Arthur  Kline.  That  would  give 
the  Denxxrats  a  3-2  edge.  Joseph 
Swidler  and  Howard  .Moigan  are 
Demcxrats,  Kuykettdall  atid  Frc*tl 
Stueck  are  Republicans.  Fhe  new 
commission  would  tip  the  scales. 
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Is  your  distribution  system  planning 
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The  distribution  transformer  that  served  the  home  with  a  ga 
stove  and  ice  box  is  obsolete  when  it  comes  to  serving  today 
electric  home.  Modern  residential  loads  demand  a  transforme 
that  can  be  o\erloaded  (handle  the  peaks),  minimize  reaulatioi 
problems  (keep  the  customers  service  voltage  up),  and  operat 
economicallv  at  all  loads  (lower  losses).  The  new  Westinahous 
1  L-b5  distribution  transformer  meets  these  requirements.  It  is  , 
modern  as  tlie  total  electric  home  it  is  desianed  to  serve.  Wit 
the  new  INSIT.DUR  insulation  svstem,  it  can  operate  at  b5°< 
rise  and  still  carrv  180%  nameplate  rating.  It  has  a  lower  impedam 
to  maintain  good  customer  v  oltage;  a  new  ratio  of  losses  to  reduc 
operating  costs  at  all  loads.  I  lie  new  LL-b5  C'SP  has  built-i 
lightning  and  thermal  protection,  bird  and  squirrel  protectioi 
new  Hi-  lemp  WkMCO-CH  insulating  oil,  and  signal  light  t 
indicate  break-even  point  for  chan^eout. 
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Modern  distribution  system  planning  calls  for  a  transformer  design 
that  can  ser\'e  vour  present  loads,  yet  be  able  to  handle  e\  er-inereasing 
future  load  requirements  — and  do  it  economically.  The  Westin^house 
I  L-65  is  that  transformer.  It  reduces  the  number  of  changeouts  required 
as  load  increases,  reduces  maintenance,  and  gi\  es  <j;reater  ser\  ice  life. 
I  or  the  transformer  that  \\  ill  giye  you  more  performance  per  distribu¬ 
tion  dollar,  vet  is  still  flexible  enough  to  meet  your  grow  ing  distribution 
demands,  ask  your  Westinghouse  representative  about  the  IT.-b5.  It’s 
the  transformer  built  today  for  tomorrow's  loads.  You  can  be  sure... 
if  it’s  Westinghouse.  / 

!  W  1 


Phologiaphy  by  Royal  Kane  William  Richards  Associates.  Inc.  Lilho  in  U.S  A. 


Jl  70957 


JULY  1961  •  ELECTRICAL  WEST 


39 


GROWTH 


Rocky  Reach  Power 

Representatives  from  the  Puget 
Sound  Power  ft  Light  Co.,  Washing¬ 
ton  VV'ater  Power  Co.,  Pacific  Power 
ft  Light  Co.,  Portland  General  Elec¬ 
tric  and  Aluminum  Co.  of  .America, 
all  potential  {xrwer  purchasers  of  the 
Rocky  Reach  hydroelectric  commer¬ 
cial  jxjwer,  Wenatchee,  Wash.,  re¬ 
cently  met  at  Chelan  Public  Utility 
District  to  inspect  the  development. 

The  PUD  board  chairman,  Ivan 
Compton,  and  assistant  manager, 
Hower  Elmore,  advised  the  group 
that  the  project  on  the  Columbia 
River  will  cost  approximately  $10 
million  less  than  estimated,  and  first 
commercial  pow’er  will  go  on  the 
line  in  about  30  days. 

Coulee  Expansion  Plans 

(.enerators  of  300,000-kw  lapacit) 
are  being  considered  in  planning 
for  a  third  power  house  at  Grand 
Coulee  Dam,  says  Secretary  of  In¬ 
terior  Stewart  L-dall. 

They  would  be  the  largest  in  the 
world,  almost  three  times  as  large 
as  the  108,000-kw  generators  now 
o|)erating  at  the  dam.  Russia  has 
some  of  equal  si/e,  but  the  largest 
I’.  S.  generators  are  1  •>0,000  kw. 

Lhe  Bureau  of  Reclamation  will 
begin  a  study  of  the  pro|>osed  third 
|)Ower  house  after  July  1  if  Congress 
authorizes  funds  requested  by  his 
department,  Udall  said.  .Additional 
water  to  be  provided  by  Canadian 
storage  projects  under  a  pending 
treaty  is  expected  to  make  a  600,- 
000-kw  additional  installation  feas¬ 
ible. 

The  study  would  require  about 
2I/2  years  ami  work  on  the  genera¬ 
tors  might  begin  as  early  as  1965, 
Udall  said. 

Wells  Dam  Design 

l  he  Douglas  County  PUD  has  ac¬ 
cepted  the  recommendation  of  its 
consulting  engineers  that  proj>osed 
Wells  Dam  on  the  Columbia  River 
at  A/.well  incorporate  the  power 
house,  switchyartl,  spillways  and  fish 
ladders  in  a  single  structure. 

The  dam  will  be  the  first  of  its 
kind  in  the  United  States,  although 
the  unit  design  has  been  tried  in 
several  foreign  countries,  the  PUD 
said.  Work  is  scheduled  to  start  in 
mid- 1963  on  the  568,000-kw  project. 

Decision  to  depart  from  tradition¬ 
al  dam  design  followed  extensive 
economic  and  engineering  studies 


by  the  Bechtel  Corp.  of  San  Fran¬ 
cisco.  The  design  separates  the  gen¬ 
erators  in  “cells”  and  uses  the  space 
between  for  spillway  oi^enings.  Stair¬ 
case-type  fish  ladders  at  either  end 
of  the  structure  also  will  serve  as 
walls  for  earthen  embankments  on 
either  side.  The  switchyard  will  be 
located  on  the  structure’s  deck. 

Yuba  River  Project 

Voter  approval  has  been  given  to 
a  gigantic  new  California  water  proj¬ 
ect  on  the  Yuba  River  involving  the 
construction  of  five  dams,  three  pow¬ 
er  houses,  10.4  miles  of  main  canals 
and  40.8  miles  of  tunnel  excavation. 

Yuba  County,  Calif.,  voters  by  an 
Il-to-1  margin  authorized  the  issu¬ 
ance  of  $185  million  in  revenue 
bonds  to  finance  construction. 

.A  report  prepared  earlier  this 
year  by  International  Engineering 
Co.  Inc.  of  San  Francisco  estimated 
construction  costs  at  $151,270,(8)0  but 
the  Yuba  County  Water  .Agency, 
which  will  build  the  project,  asked 
for  the  $185  million  bond  authoriza¬ 
tion  to  take  care  of  contingencies. 

In  declaring  the  project  feasible. 

I  EC  said  the  sale  of  project  jX)wer 
to  the  Pacific  Gas  and  Electric  Co. 
offers  the  most  attractive  revenue¬ 
raising  |)Ossibility  to  retire  the  reve¬ 
nue  bonds  over  a  45-vear  |)eriod. 

SMUD  Bonds 

Directors  ol  the  Sacramento  .Mu¬ 
nicipal  Utility  District  have  awarded 
a  $1,429,602  contract  to  the  Donald 
■M.  Drake  Co.  of  Portland,  for  con¬ 
struction  of  Union  Valley  power 
house,  a  unit  of  the  district’s  Upper 
•American  River  project.  The  con¬ 
tract  will  include  construction  of  the 
power  plant  building,  installation  of 
a  portion  of  a  penstock  and  build¬ 
ing  an  access  road.  ,A  33,0()0-kw  gen¬ 
erator  contract  already  has  been 
awarded  by  SMUD. 

SMUD  directors,  June  1,  will  sell 
$30  million  in  revenue  bonds,  the 
third  and  last  sale  of  an  $85  millioti 
bond  issue  authorized  by  district 
voters  in  December  1955,  for  con¬ 
struction  of  the  Upper  .American 
River  project. 

Gost  of  the  project  will  exceed 
the  $85  million.  The  Bechtel  Corp. 
of  San  Francisco,  consultant  hired 
by  SMUD  to  prepare  an  economic 
study  of  the  project,  has  reportetl 
the  district  not  only  will  be  able  to 
furnish  funds  for  the  project’s  costs 
in  excess  of  the  $85  million  bond 
authorization  but  net  revenues  will 


be  sufficient  to  service  all  bonded 
debt  and  provide  funds  for  addi¬ 
tions  and  betterments  on  the  electric 
system  of  the  entire  SMUD  service 
area. 

New  Heco  Plant 

The  State  Harbor  Board  recently 
gave  Hawaiian  Electric  Co.  the  “go 
ahead”  for  a  new  power  plant  at 
Kahe  Point. 

The  site  has  been  master  planned 
for  a  nuclear  power  plant,  but  com¬ 
pany  officials  said  such  an  opera¬ 
tion  is  still  years  away— that  the  ear¬ 
liest  jMJssibility  for  a  nuclear  ofiera- 
tion  would  be  1967,  but  no  date 
has  been  set.  Officials  say  they  will 
build  a  nuclear  plant  here  when 
it  is  “economically  feasible.”  Their 
study  continues. 

Rocky  Mountain  Power 

Rocky  .Mountain  Power  Co.  ol 
Denver,  C^olo.,  has  filed  an  applica¬ 
tion  with  the  Federal  Power  Com¬ 
mission  seeking  a  license  for  a  pro- 
}>osed  hydroelectric  project  on  the 
•South  Fork  of  White  River  and 
•Sweetwater  Creek,  both  tributaries 
of  the  Colorado  River,  in  Garfield 
and  Eagle  Counties,  Colo. 

The  projx)sed  project  would  con¬ 
sist  of  two  earth-  or  rock-fill  dams 
with  related  storage  reservoirs,  three 
diversion  dams,  two  power  houses 
having  a  combined  capacity  of  150,- 
(MM)  kw  and  appurtenant  facilities. 
Fhe  cost  of  the  project  is  estimated 
at  about  $.50  million. 

Rcxky  .Mountain  proposes  to  sell 
|H)wer  generated  at  the  project  to 
the  Public  Service  Co.  of  Colorado. 

REA  Loans  Approved 

.Alaska:  Homer  Electric  Assn.,  Ho¬ 
mer,  $21,000  to  aid  consumers  fi¬ 
nance  wiring  and  installation  of 
electrical  appliances. 

Colorado:  .San  Luis  V'alley  Elec¬ 
tric  Cooperative,  .Monte  V'ista,  $427,- 
(KM)  to  finance  construction  of  distri¬ 
bution  line  and  general  system  im¬ 
provements. 

Montana:  Cilacier  Electric  CcKip- 
erative.  Cut  Bank,  $1,518,000  to  fi¬ 
nance  59  miles  of  69-kv  line,  22  miles 
of  34.5-kv  line,  and  74  miles  of  dis¬ 
tribution  line. 

Valley  Electric  Ccwperative,  Glas¬ 
gow,  $128,000  to  finance  construc¬ 
tion  of  18  miles  of  distribution  line. 

New  Mexico:  Jemez  .Mountains 
Electric  Cooperative,  Espanola,  $1,- 
219,(K)0  to  finance  construction  of 
302  miles  of  distribution  line  and 
()8  miles  of  69  kv  line. 
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Springer  Electric  (Cooperative, 
.Springer,  $25, (MM)  to  aid  consumers 
tinance  wiring  and  installation  ot 
electrical  appliances. 

Arizona  345-Kv  Line 

.\ri/ona  Public  Service  (Co.’s 
(MM)-v  transmission  line  connecting 
Arizona  loail  centers  with  the  com¬ 
pany’s  Four  (Corners  jiower  plant  in 
northwestern  New  .Mexico  will  he 
(onsii  luted  jointly  h\  the  Howard 
P.  Folev  (Co.  ol  Salt  Lake  City  and 
Washington,  I).  (C.,  aiul  jelco  Inc.  ol 
Salt  Lake  (City,  it  was  announced 
recenth. 

.\.  H.  Forman,  Public  .Service 
exetutixe  vite  president,  in  making 
the  announcement  said  the  low  hid 
|)rite  on  the  line  project  was  SI7,- 
IS  1,077.  It  was  also  announced  that 
I  .  (i.  W’ikhIs  [r.  ol  Phoenix  would 
serve  as  projet t  manager  for  Public 
Servile. 

Etiwanda  Addition 

(Calilornia  Public  I'tilities  (Com¬ 
mission  has  given  authorization  to 
Southern  CCalilornia  Edison  Co.  to 
lonstruct  a  third  steam-eleitric  gen¬ 
erating  unit  at  its  Etiwanda  steam 
station  in  Fontana,  (Calit.  The  first 
two  units  of  this  station  were  ojK-ned 
in  julv  and  November  l‘).5S. 

j  he  new  unit  will  iiulude  a  steam 
turbine-electric  generator  and  new 
double  timiit  220-kv  transmission 
faiilities  between  the  station  and 
■Mesa  and  Highgrove  substations. 
The  turbine-generator  will  have  a 
rating  of  310,000  kw,  resulting  in  a 
total  station  turhine-genei  ator  set 
rating  of  .500,000  kw. 

Puget  Transmission 

Plans  for  construction  of  a  $7,000,- 
000  transmission  line  from  the  Co¬ 
lumbia  River,  with  work  to  start  this 
summer,  were  announced  recently 
by  Puget  .Sound  Power  iic  Light  CCo. 

1  he  new  230-kv  line,  with  a  re- 
leiving  substation  at  .\uhurn,  will 
replace  an  existing  115-kv  line  that 
has  been  in  serxice  for  37  years.  It 
xvill  extend  131  miles  from  Rtnk 
Islaiul  Dam,  built  by  Puget  Power 
hut  noxv  the  property  of  the  (Chelan 
(County  PUD,  and  will  he  con- 
structetl  with  1,-71  mcm  .A(CSR. 

The  w(M)d-pole  line  will  carry 
power  not  only  from  Rock  Island 
Dam  hut  also  from  Rocky  Reach 
and  Priest  Rapids  Dams,  now  being 
tompleted  by  the  (Chelan  and  Grant 
(County  PUDs,  respectively.  Puget 
Power  has  contracts  to  purchase 
power  from  both  of  the  new  dams. 


COMMUNICATIONS 


Rodio  Groups  Elect 

In  anticipation  of  the  annual 
meeting  of  N(CUR,  several  of  the 
W’estern  region  sponsor  railio  asso¬ 
ciations  have  hail  their  meetings 
and  electeil  new  officers. 

The  Northwest  Utility  Radio 
.4s.sn.  met  in  Butte,  .Mont.,  and 
elected  the  lollowing;  (Chairman,  J. 
FC.  .Siofielil,  Eugene  Water  fc  Electric 
Boaiil,  Eugene,  Ore.;  vice  chairman, 
F'.  D.  Emigh,  Department  of  Public 
lltilities.  Water  Division,  Tacoma, 
W'ash.;  seiretary,  A.  A.  Nikhi,  Puget 
.South  Power  &  Light  (Co.,  Kirkland, 
Wash.  Fhe  frequency  ciMirdinator’s 
job  was  split  among  E.  (C.  Phillips, 
Northwest  Natural  (ias  (Co.,  W.  D. 
Leidigh,  Portland  General  Electric 
(Co.,  am!  L.  .\.  (Carter,  Pacific  Poxxer 
Ik  Light  (Co.,  all  of  Portland. 

The  .Southwest  (Committee  for 
Utilities  Radio  meeting  in  San  Fran¬ 
cisco  resulted  in  the  election  of  the 
following:  (Chairman,  Earl  Rapp, 
.Mountain  FAiel  Supply,  .Salt  Lake 
(City;  vice  chairman,  F'reil  M. 
Winckel,  Los  .Angeles  Department 
of  Water  &  Power;  R.  .M.  (Connelly, 
.Sacramento  .Municipal  LItility  Dis¬ 
trict;  and  frequency  coordinator,  L. 
D.  .Martin,  .Arizona  Public  .Service 
(Co.,  Phoenix. 

T  he  Rinky  Mountain  Radio  .A.ssn. 
held  its  meeting  in  Denver  and  chose 
the  following  officers:  (Chairman, 
Don  .Miller,  Hot  Springs  (County 
RE.A,  I  hermopolis,  Wyo.;  vice 
chairman,  Bruce  .McKenzie,  .Moun¬ 
tain  Parks  Electric  (Co-ojj.,  (iranby, 
(Colo.;  secretary,  R.  B.  CVIoore,  Lea 
(County  Electric  (Co-op.,  Lovington, 
N.  .M.  Frequency  coorilinator  for 
this  group  will  be  selecteil  later  by 
the  executive  council.  L.  E.  Hay¬ 
worth,  immediate  past  chairman  of 
R.MUR.A,  also  reports  that  joe 
Keller,  counsel  for  N(CUR,  hap- 
|>enetl  to  be  in  Denver  at  the  time 
of  the  meeting,  and  thex  xvere 
pleased  to  have  him  for  a  guest 
speaker. 

►  What  may  be  the  first  electric 
utility  use  of  knife  edge  refraction 
has  been  iti  operation  for  about 
eight  months  by  Portland  (ieneral 
Electric  (Co.  Bill  Leidigh  of  that 
company  rejiorts  that  lK)th  high  and 
low  band  VHF  radio  circuits  have 
withstooil  seasonal  variations  with¬ 
out  serious  effects.  The  path  is  ap¬ 
proximately  85  miles  long  and  ex¬ 
tends  from  near  Portland  at  an  ele¬ 
vation  of  1,025  ft  to  Pelton  with  an 
elevation  of  1,023  ft.  Between  them 


is  a  ridge  approximately  7,0(M)  ft 
high  at  the  point  where  the  beam 
crosses.  Directional  antennas  are 
used  and  their  orientation  proves 
that  the  signals  are  not  the  result 
of  reflections. 

►  .Sometime  ago  we  mentioned 
ducting  of  radio  signals  due  to  at¬ 
mospheric  conditions.  Since  that 
time  there  has  been  considerable 
interest  and  experimentation  in  this 
field.  The  original  tests  traversed  a 
ilistance  of  only  1,500  miles.  Re¬ 
cently  an  .Air  Force  research  group 
beameil  -125-mc  radar  signals  from 
Trinidad  to  the  .Atlas  Mountains  in 
.Africa,  a  ilistance  of  3,900  miles,  and 
received  strong  return  signals.  I'he 
particular  duct  used  was  at  an  ele¬ 
vation  of  5,(MM)  ft,  making  it  diffi¬ 
cult  to  enter.  If  these  ducts  prove 
stable  or  preilictable  we  may  get  an 
intercontinental  duct  radio  system 
ahead  of  the  satellites. 

►  Electronic  techniques  have  im¬ 
proved  the  accuracy  of  ground  re¬ 
sistance  measurements  at  B.  G.  Elec¬ 
tric,  according  to  Hugh  (ioldie  ol 
that  company.  Realizing  that  meas¬ 
urements  at  1)0  cycles  would  yield 
the  most  usable  results,  they  have 
devised  a  means  of  eliminating  the 
problem  ol  ground  currents  at  most 
substations.  Briefly,  an  oscillator  and 
high-power  amplifier  are  used  to 
supply  current  at  frequencies  above 
and  below  00  cycles,  and  meters  with 
tuned  filters  are  used  for  the  meas¬ 
urements.  Interpolation  of  the  re¬ 
sults  at  00  cycles  yields  highly  accur¬ 
ate  results  for  the  ground  resistance 
or,  more  correctly,  the  grounil  im- 
jredance. 

►  An  electronic  telephone  switch- 
lM>ard  has  been  placetl  in  experi¬ 
mental  operation  in  .Morris,  111.,  by 
the  Illinois  Bell  Telephone  (5).  The 
equipment  is  xvholly  solid  state  and 
electron  tube  in  nature  and  uses  no 
mechanical  components  for  any  ol 
its  functions.  I'ransistors  supply  the 
logic  circuits,  storage  tubes  the  tem¬ 
porary  memory,  and  photographic 
plates  the  permanent  memory.  Line 
connections  are  made  by  means  ol 
gas  tubes  instead  of  the  familiar 
stepping  sxvitches  of  crossbar  relays. 
Logic  artd  memory  portions  of  the 
board  are  physically  separate  thus 
making  it  possible  to  study  the  pro¬ 
gramming  of  hitherto  impossible 
functions,  such  as  automatically  hav¬ 
ing  your  phone  calls  transferred  to 
other  numbers  belonging  to  friends 
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MARKET  DEVELOPMENT 


PKOSPELTIVE  Bl'VERS  in  Santa  Maria  wertr  ^i^en  estimated  operating  cost  figures 
for  all-electric  living  and  told  advantages  of  clean,  safe  electric  heating. 


Cooperation  Makes  Sales,  Reasonable  Operating  Costs  Make  Friends 

T.W.  FULLER.  RESIDENTIAL  UTILIZATION  ENGINEER.  PACIFIC  GAS  AND  ELECTRIC  CO. 


where  you  were  visiting.  Not  the 
least  of  its  advantages  would  be  the 
tremendous  increase  in  operating 
speetl  —  but  to  use  it  to  advantage 
will  require  something  other  than 
the  present  dial,  perhaps  push 
buttons. 

►  The  entl  of  developmental  micro- 
wave  licenses  for  Power  Radio  Serv¬ 
ice  users  finallv  appears  to  be  in 
sight.  The  commission  has  recently 
proposed  to  regulari/e  authori/ations 
lor  microwave  alxive  952  me,  which 
is  covered  bv  the  interim  technical 
standards  ol  docket  ISOSS.  These 
standards  are  to  become  effective 
alter  July  20,  1901,  and  they  jirojxise 
to  regulari/e  all  authori/ations  issued 
after  this  date,  or  tor  which  applica¬ 
tions  have  been  ret  eived  prior  to  this 
tlate.  This  will  eliminate  the  annoy¬ 
ing  annual  license  renewal  and  op¬ 
erational  report.  However,  type  ap¬ 
proval  equipment  must  be  usetl  as  is 
now  required  in  the  regular  service. 
Since  many  of  the  systems  now  in  use 
could  not  t (imply  with  all  of  the  re¬ 
quirements,  a  grandfather  clause  will 
permit  their  continued  use  for  some 
time  at  least. 

^  Better  not  start  construction  ot 
radio  facilities  before  you  actually 
obtain  the  (d*  Irom  the  Fdfi.  It’s  a 
temptation  sometimes  to  get  started 
about  the  time  the  (IP  should  be 
due;  however,  it  sou  will  read  the 
tides  you  will  find  that  such  action, 
if  distovered,  will  result  in  the  re¬ 
jection  of  the  application  and  the 
necessity  ot  a  lot  ot  explanations. 
In  a  recent  case  an  industrial  user 
erected  a  new  tower  to  rejilace  one 
that  had  been  damagcxl,  but  did  not 
obtain  permission  from  the  FCXi  to 
do  so.  Eventualh  the  commission  dis¬ 
covered  what  had  happened  and. 
after  the  smoke  had  cleared,  issued 
a  new  (iP,  but  it  spei  ificallv  enjoined 
them  from  using  the  existing  tower. 
That  hurt. 

►  A  new  telephone  company.  Paci¬ 
fic  Northwest  Telephone  Co.,  is 
being  formed  from  Pacific  Tel 
Tel  holdings  in  ^Vashington.  Ore¬ 
gon  and  some  of  Idaho.  Reason  given 
is  that  PT  &  T  has  grown  to  such  an 
extent  that  it  is  desirable  to  split 
it  up  for  easier  management.  If  ap¬ 
proval  is  received  from  the  various 
regulatory  bodies,  the  new  company 
will  emerge  early  this  summer. 

►  Mobile  Radio  Telephone  for  .\u- 
tomotive  Use,  a  IxKiklet  publishcxl  by 
the  .Sixiety  of  .\utomotive  Engineers, 
185  Lexington  .Ave.,  New  York  17, 
N.  Y.,  is  available  to  members  for 
•SI. 50  and  to  non-members  for  .S.H. 


.\ll-electric  living  can  be  sold  to 
prosjiective  home  owners. 

This  can  best  be  accomplished 
when  a  builder,  a  utility  company 
and  an  equipment  manufacturer  co- 
o|x*rate  in  telling  the  total  electric 
home  story. 

Home  buyers  become  satisfied  cus¬ 
tomers  when  proiier  installation  le- 
sults  in  reasonable  ojierating  costs. 

These  jxiints  were  well  proved 
when  Westinghouse  and  P(i  and  F^ 
ctxqx^rated  with  the  .Atlantic  and 
Pacdic  Building  Corp.  in  promot¬ 
ing  one  of  the  West’s  first  tracts  ol 
total  electric  homes  hxated  on  nat¬ 
ural  gas  lines,  in  Santa  .Maria,  Calif. 

The  cjiiestion  asked  most  freejuent- 
ly  by  pros|K‘itive  buyers  was  “How 
much  will  it  cost  to  o|)erate  this 
home?"  This  (|uestion  was  under¬ 
standable.  To  most  home  buyers 
the  concept  ol  total  electric  living 
was  new,  and  reports  on  electric 
Ojierating  costs,  esjieiially  electric 
heating,  were  conflicting,  to  sac  the 
least. 

.A  siiiqile,  authoritative  way  to  sell 
all-electric  living  was  needed  bv  the 
real  estate  salesjKxijile.  PCi  and  E’s 
residential  sales  dejiartment  worked 
out  an  estimated  average  ojierating 
(ost  for  normal  family  use  under 
normal  Santa  Maria  weather  con¬ 
ditions.  Itemized  lists  showing  these 
estimates  were  jirinted  on  jxicket- 
si/e  cards  to  helji  the  real  estate 
salesmen  in  answering  incjuiries.  .Aji- 
jiliances  and  lighting  estimates  weie 
shown  on  both  a  monthly  and  an 
annual  cost  basis,  and  so  was  electric 
heating. 

\V  estinghouse  and  P(i  and  F? 
briefed  the  real  estate  sales  organ¬ 
ization  on  the  many  benefits  of 
all-electric  living  available  to  jiur- 


chasers  of  these  homes.  .A  P(i  and 
F?  home  economist  demonstrated  the 
electric  features  of  the  nuxlel  kitch¬ 
ens,  and  jiointed  out  how  to  use  the 
electric  ecjiiijunent,  including  heat¬ 
ing,  economically. 

The  homes  sold  rafndly  when  <  us- 
tomers  were  shown  all  the  modern 
electric  work  savers  for  cotwenient 
living  and  were  told  of  the  cleanli¬ 
ness  and  modeiate  operating  cost  of 
electric  heating. 

The  homes  have  full  housejxiwer 
for  jiresent  and  future  ajijiliance 
needs,  baseboard  electric  heating, 
and  Westinghouse  kitchens  inclucl- 
ing  a  24-in.  oven  and  automatic 
jilatform  range,  roll-out  dishwasher, 
1(xk1  waste  disjxiser,  and  family-size 
water  heater.  .All  homes  include  a 
living  KKim,  dining  nxim.  kitchen, 
three  liedKxims  and  two  baths,  (ieil- 
ing  areas  are  covered  with  4  in.  of 
mineral  wixil  insulation,  and  there 
are  2-in.  insulating  liatts  in  the  out¬ 
side  walls. 

For  use  of  the  alxive  apjiliancc's 
and  heating,  jilus  TV,  hi-fi,  refrig¬ 
erator,  automatic  clothes  washers,  a 
varietN  of  jiortable  ajijiliances,  and 
other  general  purjiose  uses  of  elec¬ 
tive  it\,  the  estimated  cost  jier  av¬ 
erage  home  was  set  at  S2I.45  jier 
month.  This  figure  was  based  on 
an  average  home  size  of  f,2<i8  s(j  ft 
in  area. 

Now  that  the  owners  have  lieen 
enjoying  all-electric  living  for  a 
coiiijilete  year  in  these  .Santa  .Maria 
homes,  P(i  and  E  has  conqiiled  elec¬ 
tric  ojK-rating  cost  data  using  aver¬ 
ages  develojKxl  from  .Sfi  case  his¬ 
tories.  Figured  on  a  12-month  basis, 
the  average  cost  jier  month  for  the 
homes  was  $22.27,  just  82<‘  over  the 
original  estimate  of  $21.45,  this  de- 
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spite  the  iact  that  California  had 
one  of  its  most  severe  winters  in  the 
past  several  years. 

Because  10.6^  of  annual  degree 
days  were  experienced  during  the 
three  low-cost  operating  months, 
electric  heating  costs  cannot  be 
definitely  segregated  from  the  total 
cost.  The  highest  average  monthly 
electric  bill  was  $30.70,  and  the  low¬ 
est  was  $14.89.  Understandably,  the 
highest  averages  came  in  January 
and  February,  with  the  lowest  in 
.•\ugust. 

“We  feel  these  figures  indicate 
clearly  that  cost  of  operating  total 
electric  Gold  Medallion  homes  on 
our  lines  is  completely  within  the 
budget  of  most  families,”  says  John 
.S.  C.  Ross,  manager  of  residential 
sales  for  Pacific  Gas  and  Electric 
Co.  “We  firndy  believe  that  these 
actual  operating  costs  will  help  in 
selling  more  and  more  builders  on 
the  total  electric  wav  of  living.” 

Aid  to  Home  Buyers 

S<mthern  California  Edison  Ck>. 
is  cooperating  with  Bryan  Publica¬ 
tions  and  builders  in  providing  a 
comprehensive  listing  of  what  is 
available  in  housing,  how  much  it 
costs  and  where  to  find  it.  The 
handbooks,  which  are  revised  every 
three  months,  are  available  free  of 
charge  at  Edison  commercial  offices, 
key  highway  service  stations  and  res¬ 
taurants,  real  estate  brokerage  of¬ 
fices,  Chambers  of  C>ommerce,  title 
insurance  companies,  school  dis¬ 
tricts,  military  bases  and  major  in- 
dustric*s.  F'irst  area  selected  was 
V^entura  C^ounty.  Ten  area  publica¬ 
tions  to  follow  will  cover  the  Edison 
system. 

Garden  Lighting  Contest 

Washington  Water  Power  C,o.  and 
the  Inland  Empire  district  of  the 
Washington  State  Federation  of 
(iarden  Clubs  are  sponsoring  a  gar¬ 
den  lighting  contest  this  summer. 

The  federation  includes  85  clubs 
with  a  total  membership  of  more 
than  2.000.  Each  of  the  participat¬ 
ing  clubs  will  have  a  garden  light¬ 
ing  contest  and  the  winner  will  rep¬ 
resent  the  club  in  the  finals,  (ash 
prize's  will  be  awarded  for  first,  sec¬ 
ond  and  third  place  winners  in  the 
finals  and  club  winners  will  receive 
merchandise  awards. 

(iarden  lighting  projects  of  the  in¬ 
dividual  club  winners  will  be  judgt*tl 
during  the  last  week  of  August  and 
the  winners  will  be  announced  at 
the  .Sept.  8  meeting  of  the  federa¬ 
tion. 

Blair  Plowman,  commercial  sales 


supervisor  lor  WWP,  said  the  pui- 
pose  of  the  contest  is  to  demonstrate 
the  beauty,  low  cost  and  simplicity 
ot  garden  lighting. 

In  addition,  WWP  and  the  Inlanil 
Empire  Electrical  League  started  an 
advertising  campaign  to  emphasize 
the  advantages  of  outdoor  lighting. 
File  ads  are  built  around  the  theme 
of  “Beautify  Your  Yard  and  Gar¬ 
den.”  The  ads  stress  that  outdoor 
lighting  in  ganlen  and  play  areas 
adds  hoiiis  ot  pleasure  all  summer 
long. 

Customer  Information 

New  literature  has  been  prepareil 
by  Tacoma  Department  oi  Public 
Utilities  to  tell  the  public  about  its 
lacilities. 

One  Ijooklel,  enlitleil  “(plad  You 
Game  In  Today,  is  for  visitors  to 
the  utilities  center,  it  lists  the  av¬ 
erage  cost  per  montii  ot  operating 
various  appliances;  imjxjrtant  dates 
in  the  history  of  (aty  Light;  com¬ 
parisons  of  Tacoma’s  power  costs 
with  those  in  other  cities;  informa 
tion  on  changing  a  fuse  and  reset¬ 
ting  a  circuit  breaker;  tips  on  meth¬ 
ods  of  using  power  most  effectively. 

•Another  folder,  “Scenic  Store¬ 
houses  of  Power,”  ilescribes  recrea¬ 
tional  facilities  at  Gity  Light  dams. 

Both  booklets  were  preparcxl  by 
Bill  Dugovich,  public  relations  su¬ 
pervisor  for  the  department. 

Sales  Booklets 

A  personalized  toiu  h  is  given  Ari¬ 
zona  Public  Service  (>>.’s  19()1  Mar¬ 
keting  Program  booklet,  by  lettering 
the  recipient’s  name  on  page  one 
and  letting  it  show  through  a  cutout 
in  the  cover.  'Fhus  the  minute  the 
salesman  picks  up  the  booklet,  he 
sees  his  own  name  with  the  admoni¬ 
tion  “(iet  there  first  and  .Sell.”  The 
promotion  calendar  in  the  back  is 
thumb  indexed  by  month. 

B.  Cl  Electric  has  put  out  a  sim¬ 
ple,  easy  to  use  program  guide,  giv¬ 
ing  saturation  at  the  end  of  1980, 
unit  sales  last  vear  and  forecast  for 
1961. 

Smaller  in  format,  about  Si^xb 
in.,  and  running  to  more  pages  than 
most,  the  Southern  California  Edi¬ 
son  booklet  is  divided  into  sections 
by  colored  index  cards.  Sections  are 
well  arranged  umler  subheadings  to 
make  wantetl  information  easy  to 
find.  A  handy  1961  diary  takes  up 
the  last  section. 

“You’re  the  1  in  ’61,  Sell  Total 
Electric”  is  Utah  Power  &  Light’s 
slogan  for  the  year.  Copy  and  il¬ 
lustrations  keep  the  eyes  on  the  tar¬ 
get,  the  consumer  dollar. 


Plan  1962  Show 

Representatives  of  five  trade  asso¬ 
ciations  have  met  to  coordinate  and 
launch  plans  for  the  12th  national 
.Air  Conditioning,  Pleating  8c  Re¬ 
frigeration  Industry  Convention  and 
Exposition  scheduled  to  be  held  in 
Los  -Angeles  Feb.  12-15,  1962. 

The  event  will  mark  the  first  time 
the  show  has  been  held  west  of  Chi¬ 
cago,  and  the  meeting  is  expected  to 
bring  the  largest  attendance  in  .ARl 
history. 

.An  estimated  500  manufacturers 
will  exhibit  products  at  the  show 
and  a  turnout  of  15,000  persons  is 
expected. 

H.  T.  Jarvis,  president  of  Recold 
Corp.,  I.os  .Angeles,  is  general  chair¬ 
man  of  the  .ARl  exposition. 

The  coordinating  groups  are 
Western  .Air  Conditioning  Indus¬ 
tries  .Assn.,  Refrigeration  Service  En¬ 
gineers  .Assn.,  .Air  Conditioning  8: 
Refrigeration  Wholesalers  Assn.,  Re¬ 
frigeration  8c  .Air  Conditioning  Con¬ 
tractors  .Assn,  and  American  .Society 
of  Heating  8c  Refrigeration  Engi¬ 
neers. 

►  -At  a  breakfast  meeting  in  the  Reef 
Hotel  on  June  1,  PCEA  touched  off 
its  current  room  air  conditioning 
program.  F'irst  of  a  series  to  be 
s|X}nsored  for  distributors  and  deal¬ 
ers,  the  meeting  was  attended  by  12 
representatives,  (iuest  speaker  was 
Herbert  B.  Stellmacher  of  Univer¬ 
sity  of  Hawaii’s  economics  facult\. 
The  campaign,  to  run  from  June  4 
to  .Aug.  31,  includes  free  installa¬ 
tion  and  an  intensive  advertising 
program.  .As  an  incentive  for  retail 
salesmen,  ten  week-end  holidays  for 
two  at  Kauai  Surf  Hotel  will  be 
awarded. 

►  Ground  has  been  broken  in  Dow¬ 
ney,  Calif.,  for  that  city’s  largest 
Gold  Medallion  apartment  develop¬ 
ment.  D.  R.  Dickson,  Southern  Cali¬ 
fornia  Edison  manager  in  the  area, 
reports  that  66  dwelling  units  are 
being  constructed  for  the  HP&D  Co. 
by  Barsh  8c  Low'v.  The  structure  was 
designed  by  Arnold  .A.  .Aveis,  .ALA. 
Los  .Angeles. 

►  “.As  the  next  best  thing  to  a  chat 
“with  each  of  its  700,000  customers. 
Pacific  Power  8c  Light  Co.  has  pre¬ 
pared  a  pKioklet  of  helpful  hints  and 
information  about  electric  service. 
The  handy  folder  includes  a  map 
of  the  company’s  service  area;  tells 
how'  to  read  an  electric  meter;  gives 
information  on  billing;  gives  such 
hints  as  what  to  do  when  moving, 
and  what  to  do  if  the  power  is  in¬ 
terrupted. 
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Modern  Street  Lighting  Sells  Homes  in  Portland 


Modern  residential  street  lighting 
has  heroine  a  real  estate  salesman  in 
Portland,  where  a  new  mertury  va- 
M)r  luminaire  is  helping  to  sell 
louses  in  a  first-rate  suburban  de¬ 
velopment.  Last  fall,  .\Uan-Patific 
Co.,  developer  of  Furlong  Park 
southwest  of  the  tit\,  decided  to 
modernize  the  area's  incandescent 
street  lighting  and  turned  to  Port¬ 
land  General  Electric  Co.  for  advice. 
PGE’s  answer:  mercuiy  va|K)r  light- 
ing. 

I  he  company  has  lound  that  jieo- 
ple,  when  given  the  choice,  invaria¬ 
bly  select  mercury  vapor  lighting  for 
residential  areas.  This  is  contrary  to 
what  its  sales  department  thought 
would  be  the  case  when  it  was  busy 
some  years  ago  promoting  mercury 
vapor  for  commercial  areas.  "Frank¬ 
ly,  we’re  pleased  about  this,”  says 
Leo  E.  Chaffin,  assistant  general 
sales  manager,  “because  the  higher 
efficients  and  lower  maintenance 
costs  of  the  mcrturs  more  than  offset 
the  capital  cost  differences  and  en¬ 
able  us  to  give  the  customer  more 
light  for  his  dollar.” 

The  M-2.50R,  latest  in  General 
Electric’s  type  .M-Line,  was  chosen 
to  do  the  job.  “This  unit  has 
stamped  the  Eurlong  Park  area  as  a 
really  modern  residential  develop¬ 
ment,”  commented  .\ithur  Moffat, 
PGE’s  Tualatin  X'alley  Division 
sales  manager.  “Residents  of  the  area 
are  pleased  that  the  units  do  a  good 
job  of  keeping  light  away  from  bed¬ 
room  windows  and  down  along  the 
street  where  it  belongs.” 

Before  the  new  luminaires  were 
mounted,  Furlong  Park  residents 
formed  a  lighting  district,  named 
five  commissioners,  and  signed  a 
rental  contract  with  PGE. 

File  enthusiasm  of  the  develojier 
is  apparent  from  the  fact  that  about 
half  of  the  luminaires  are  in  areas 
where  homes  have  not  yet  been  con¬ 
structed.  I'he  modern,  pleasing  ap- 
jjearance  of  the  units  by  day  and 
uniform  brightness  by  night  lent 
new  appeal  for  prospects  and  the 
develojier  is  paying  rental  for  them 
to  the  utility. 

Portland  General  Electric  Co.  re¬ 
tains  ownership  of  the  luminaires, 
brackets,  jx>les  and  distribution 
equipment;  provides  all  mainte¬ 
nance,  replacement  and  electric  pow¬ 
er  for  the  fee.  It  charges  $3.25  a 
month  per  luminaire,  with  a  $2.15 
charge  for  each  metal  j)ole,  bringing 
the  total  monthly  fee  |)er  unit  to 
$5.40. 

The  Furlong  Park  area  is  a  typi¬ 
cal  residential  layout,  consisting  of 
curves  and  T  intersections,  so  pole 


spacing  was  a  problem.  .Average 
spacing  is  210  ft,  with  the  units 
mounted  25  ft  above  the  28-lt  road¬ 
way.  Each  luminaire  carries  a  175-w, 
7,0()0-lumen  clear  mercur\  vajxir 
lamp.  Fhe  average  maintained  foot- 
candle  level  is  0.4,  well  above  the 
.American  .Standards  .Assn,  minimum 
recommendation  for  residential 
streets. 

Each  unit  is  photoelectrically  con¬ 
trolled,  providing  automatic  dusk-to- 
dawn  o|)eration. 

The  trend  in  PGE’s  area,  accord¬ 
ing  to  .Moffat,  is  toward  more  resi¬ 
dential  street  lighting,  both  in  in¬ 
corporated  and  unincorporated 
areas.  “VVe  plan  to  promote  mercurs 
for  residential  applications,  except 
where  we  are  intermingling  with  ex¬ 
isting  incandescent  installations,”  he 
said. 

To  help  promote  its  progressive 
street  lighting  program,  the  utilits 
maintains  an  outdoor  laboratory 
showing  typical  mercury,  fluorescent 
and  incanciescent  lighting. 

“One  good  way  to  sell  a  lighting 
job  is  to  show  your  customer  how 
it  will  l(M)k  and  how  it  will  per¬ 
form,”  Moffat  sa\s. 


.Mercury  sapor  units  were  used  to  modern¬ 
ize  the  street  lighting  in  this  first-rate 
siibiirhan  deselopment  near  Portland 


►  Philco  has  moved  its  San  Fran¬ 
cisco  office  from  the  Russ  Building 
to  the  \'an  Ness-Pttst  Genter  Builci- 
ing,  1255  Post  St. 


W.  Floyd  Lovelace,  residential  sales  manager  of  the  Los  .4ngeles  Department  of  Water 
Sc  Power,  presents  a  Cold  Medallion  award  to  A1  Sachs  and  Jerry  Crane  (flanking  him) 
of  Crestland  Building  Sc  Investment  Ca.,  builder  of  the  120-unit  Diplomat  in  North  Hol¬ 
lywood.  Department  sales  representative  Howard  (Goodman  looks  on  at  right.  Largest 
total  electric  apartment  building  constructed  on  department  lines  to  date,  the  Diplomat 
was  built  at  a  cost  of  $2,000,000,  is  electrically  air  conditioned  and  heated,  and  offers 
such  luxury  features  as  a  therapeutic  hot  swirl  pool,  conventional  swimming  pool,  indi¬ 
vidual  poolside  telephones  and  FM  music,  a  putting  green  and  game  room 
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NUCLEAR  NEWS 


Nuclear  Power  Plant 
to  Be  Air-Lifted 

The  first  niulear  power  plant  for 
the  .\ir  Force,  prefabricated  into  16 
packages,  t(M>k  to  tlie  air  last  month 
lor  a  i,7(M)-niile  trip  to  a  Wyoming 
mountain  top.  'I'he  plant,  incorpo¬ 
rating  a  pressurized  water  reactor, 
was  built  for  the  Air  Force  by  the 
.\tCI  under  a  joint  program  of  the 
commission  and  Ck)rps  of  Engineers. 
The  Martin  Ca).,  Baltimore,  was  the 
prime  contractor  for  the  plant. 

.\ir  Force  C-130  Flercules  trans- 
|)ort  aircraft  is  carrying  the  packages. 
One  flight  will  be  rec|uired  for  each 
package  and  completion  of  this  job 
will  be  made  in  July. 

Fhe  reactor  is  scheduled  to  achieve 
(liticality  in  .September.  It  will  be 
tooled  and  mmlerated  by  light  water 
and  will  be  fueled  with  highly  en¬ 
riched  uranium.  When  the  plant  is 
operational  it  will  provide  1,000  kw 
ol  electricity  and  2,000  kw  of  heat 
for  the  .\ir  Defense  (iommaml  at 
Sunilance,  Wyo. 

This  plant  was  designed  to  pro¬ 
vide  for  factory-assembled  packages, 
both  for  air  transportability  and  for 
(juick  assembly,  so  that  nuclear  pow¬ 
er  can  be  made  available  any  place 
in  the  world  where  .\ir  Force  units 
may  be  neetled. 

Electric  Generator  Features 
Proposed  for  Hanford  Reactor 

The  atomic  energy  authorization 
bill  for  fiscal  iy()2  contemplates  the 
expenditure  of  $95  million  for  the 
addition  of  electric  generating  fa¬ 
cilities  to  the  new  pnxluction  re¬ 
actor  at  Hanford,  Wash. 

This  plutonium  prmluction  re¬ 
actor  was  authorized  last  year,  at 
which  time  $25  million  was  includetl 
to  allow  for  the  future  aildition  for 
these  generating  facilities. 

Fhere  are  opposing  views  as  to 
the  desirability  of  authorizing  $95 
million  to  make  the  production  of 
some  7(KI.0(M)-«(M).(M)0  kw  possible. 

rhe  view  of  the  Edison  Electric 
institute  was  stated  in  a  letter  from 
Sherman  R.  Knapp,  president  of  the 
institute,  to  (iongressman  Holifields. 
He  said: 

“Cx)nstruction  of  jM)wer-priKlucing 
reactors  should  be  consistent  with 
the  research  achievements  of  devel¬ 
opmental  programs.  Improvement 
in  technology,  not  the  addition  of 
kw,  should  be  the  immediate  ob¬ 


jective  of  our  nation's  nuclear  pow¬ 
er  program.  Pow’er  requirements 
should  be  met  with  the  most  eco¬ 
nomical  means  available  in  the  var¬ 
ious  regions  of  our  country.  We  be¬ 
lieve  that  experience  to  date  con¬ 
firms  the  wisdom  of  this  approach. 

“The  expenditures  of  money  for 
generating  facilities  to  utilize  the 
low-temperature,  low-pressure  steam 
available  from  NPR  will  not  ad¬ 
vance  our  nation's  nuclear  power 
development  program.  So  far  as  pow¬ 
er  production  is  concerned,  the  Han¬ 
ford  reactor  represents  retrogression 
rather  than  progress.  .\ny  experience 
in  fuel  design  and  operation  that 
might  be  learnetl  from  the  reactor 
can  be  obtained  without  the  addi 
tion  of  facilities  to  utilize  low-tem¬ 
perature,  low-pressure  steam.  The 
Hanford  steam  plant  cannot  possi¬ 
bly  be  justified  on  the  basis  of  mak¬ 
ing  a  contribution  to  nuclear  power 
technology. 

“The  reactor  obviously  protluces 
heat  that  can  be  utilized.  But  the 
ailvancement  of  nuclear  technology 
and  the  utilization  of  the  most  eco¬ 
nomical  means  of  producing  jxiwer 
in  the  Northwest  should  be  upjrer- 
most  in  our  minds  and  not  the  utili¬ 
zation  of  steam  which  can  be  con¬ 
sidered  primitive  in  our  modern 
utility  technology.  The  uneconomi¬ 
cal  use  of  the  low-temperature,  low- 
pressure  steam  of  the  NPR  will  not 
atld  to  our  prestige  in  the  interna- 
toinal  scientific  community,  nor  will 
it  advance  nuclear  technology. 

“Rather  than  spend  taxpayers' 
money  for  facilities  that  will  not 
make  a  contribution  to  nuclear  pow¬ 
er  technology,  it  would  be  more  prof¬ 
itable  from  the  standpoint  ol  the 
nation's  progress  in  nuclear  power 
development  it  money  were  spent 
on  more  basic  projects  such  as  nu¬ 
clear  fuel  research. 

“Furthermore,  we  believe  that  the 
building  and  o|x:rating  of  any  ther¬ 
mal  plant  for  the  production  of 
jjower  for  sale  to  the  public  by  the 
federal  government  is  contrary  to 
the  public  interest  and  .American 
principles.  It  is  not  a  proper  func¬ 
tion  of  the  federal  government  and 
is  not  necessary.  During  these  times 
when  there  is  a  great  need  for  large 
and  necessary  governmental  expentl- 
itures  for  national  defense  and  in¬ 
ternational  requirements,  it  is  im- 
jxirtant  that  the  federal  budget  not 
be  burdened  with  expenditures  for 
electric  jxiwer  development  which 
can  be  financed  in  the  free  market, 
rhe  Hanford  steam  plant  would 


establish  a  dangerous  and  unneies- 
sary  precedent  in  this  regard  and 
in  addition  is  not  economically 
sound  and  will  not  make  any  con 
tribution  to  civilian  nuclear  jxrwe* 
technology." 

The  opposite  view  was  expressed 
by  Dr.  Glenn  F.  Seaborg,  chairman 
of  the  .\EC  before  a  sj>ecial  hearing 
of  the  joint  committee  on  atomic 
energv.  During  this  hearing  Dr.  .Sea¬ 
borg,  on  behalf  of  the  commission 
and  its  staff,  recommended  the  au¬ 
thorization  of  construction  of  elec¬ 
tric  generating  facilities  at  the  new 
Hanford  prcKluction  reactor. 

Revised  Charges  for  Uranium 

The  .AEC;  has  announced  that  on 
july  1,  1961,  the  base  charges  for 
enriched  and  depleted  uranium  will 
be  reduced  and  the  use  charge  for 
this  material  will  be  increased. 

The  reduction  in  base  charges 
will  varv  from  20^  for  highly  en¬ 
riched  uranium  to  34^  for  uranium 
containing  \  ^/c  U-235.  The  reduction 
in  charges  approaches  40^  as  the 
U-235  content  nears  that  of  natural 
uranium  and  ranges  up  to  63''4  for 
depleted  uranium. 

This  reduction  in  base  charges  is 
made  possible  by  decreased  costs  of 
natural  uranium.  Tbe  new  charges 
corresjKuul  to  a  price  of  $8  per  pmnd 
for  uranium  oxide  in  natural  ura¬ 
nium  concentrates  established  for 
the  period  .April  1,  1962.  to  Dec.  31, 
1966. 

The  present  commitments  by  the 
.AEG,  as  to  prices  for  plutonium  and 
uranium-233  at  $12  per  gram  and 
$15  per  gram,  respectively,  through 
June  30,  1963,  will  not  be  affected 
by  this  announcement. 

The  annual  use  charge  rate  will 
be  increased  from  to  4.75^{  .  This 
is  the  charge  paitl  by  reactor  opera¬ 
tors  for  leasing  fissionable  fuel  from 
the  commission.  This  change  takes 
into  account  the  increase  in  cost  of 
money  to  the  U.  .S.  government  since 
the  rate  was  first  established.  How¬ 
ever,  since  most  licensetl  jjower  re¬ 
actors  in  the  IJ.  S.  have  this  use 
charge  waived  during  the  first  five 
years  of  operation,  this  increase  will 
have  no  immediate  effect. 

The  net  effect  of  these  changes 
will  be  to  reduce  the  cost  of  nuclear 
power.  'Fhis  reduction,  however,  will 
vary  from  one  reactor  to  another  and 
will  result  in  a  relatively  small  de- 
crea.se  in  total  cost.  This  is  true  be¬ 
cause  the  cost  of  uranium  and  the 
lease  charge  are  only  a  part  of  the 
total  fuel  cost  and  the  total  fuel  cost 
is  less  than  half  the  total  cost  of 
|M)wer  from  a  nuclear  plant. 
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ASSOCIATION  AFFAIRS 


Officers  Elected 

Among  many  assiKialions  elections 
ol  new  officers  have  taken  place  re¬ 
cently  but  not  have  been  re|K)rted 
here. 

The  Electrical  Inspectors’  .4ssn.  of 
B.  C.  elected  its  19()l-62  officers  at 
its  recent  annual  meeting,  naming 
John  D.  Holdom,  city  of  Vancouver 
electrical  inspector,  as  president; 
(ieorge  Harrower,  Electrical  En¬ 
ergy  Inspection  Division  of  the  Pro¬ 
vincial  (iovernment,  vice  presiilent; 
|.  R.  Walker,  senior  electrical  de¬ 
signer,  Provincial  Ciovernment,  treas¬ 
urer;  and  John  R.  Dooley,  secretary- 
manager,  Electrical  Service  League 
of  B.  C;.,  as  secretarv.  This  organiza¬ 
tion  met  jointly  on  June  3  in  an 
international  meeting  with  the  Puget 
Sound  Chapter,  International  .Asso¬ 
ciation  of  Electrical  Inspectors,  at 
Hotel  Leo|K)ld,  Bellingham.  Wash. 

Electrical  Industry  I)e}M>situry  of 
California  Inc.  recently  elected  offi¬ 
cers  and  directors  for  1961,  naming 
Paul  Marin  as  president;  Robert 
Hupp  vice  president;  .\ldo  P.  Lera 
secretary-treasurer;  anil  among  the 
ilirectors  Richard  (kM)pman,  .4.  H. 
.\Ic.4ulay,  (iuido  .Menicucci,  J.  M. 
.Mihalovich,  Dean  W.  .Skanderup 
and  Noble  Wright.  J.  R.  McManus 
is  custixlian  with  headquarters  at 
LS55  .Market  St.,  .San  Francisco. 

.Across  the  bay  at  the  Electrical 
Industry  Bid  Dc|>ository  of  the  Bay 
Ciounties  Inc.  .Administrator  Tom  |. 
Ryan  announced  the  election  ol 
Harold  Pierce  to  the  Ixtard  of  direc¬ 
tors,  representing  Napa-.Solano 
(lounties;  Borise  L.  Larson,  repre¬ 
senting  Contra  Costa  County;  and 
.41  Weber  Jr.,  representing  Alameda 


.Apple  \’alley  Inn  and  the  northern 
California  area  meeting  at  Ahwah- 
nee  Hotel,  Yosemite  Park,  June  9 
and  10. 

Electric  club  elections  are  usually 
held  at  this  time  of  the  year.  The 
San  Francisco  Electric  Club  recently 
elected  Tom  Neikirk,  Line  .Material 
Industries,  as  its  president  to  succeed 
Karl  Bausch  of  Bechtel  Cx).,  and 
named  Leon  Guibara,  Kaiser  Wire 
It  Cable;  Hugh  James,  Et  KciRicAi 
Wisr;  Cieorge  .Abbett,  electrical  con¬ 
tractor;  and  William  Povnter,  Fed¬ 
eral  Pacific  Electric,  as  directors. 
.Secretary  again  will  be  flharles 
Huyck,  retired. 

.Across  the  bay  at  tbe  East  Bay 
Electric  Club  in  Oakland  .Acting 
President  Robert  B.  .Scholes,  General 
Electric  Co.,  was  made  president  for 
the  new  year  with  Douglas  .Aiken, 
PG  and  E,  vice  p*esident;  (diaries 
R.  .Matthews,  .State  Electric  Supjilv, 
secretary-treasurer.  Directors  electeil 
were  .A.  T.  Wiemken,  Janies  Gal¬ 
lagher.  Elmer  N.  Lago,  William  H. 
(iribble,  Cieorge  Baker  and  E.  .M. 
Buttner. 

Vancouver  Electric  Club  in  British 
Columbia  named  as  its  prt'sident 
James  E.  .Milburn,  Northern  Elec¬ 
tric  (io.  Ltd.,  C.  (i.  Mostyn,  Canada 
Wire  &  Cable  Co.,  vice  president; 
H.  (i.  Foster,  Northern  Electric  Co., 
secretary;  J.  H.  Ratlcliffe,  Canadian 
Standards  .Assn.,  treasurer;  .A.  .M. 
riiompson,  (Canadian  (ieneral  Elec¬ 
tric  (x).,  finance  minister;  (i.  \’. 
Webb,  B.C.  Electric  Cxi.,  chaplain; 
J.  H.  Taylor,  B.C..  Electric,  mister 
constitution;  L.  B.  Stacey,  Ferranti- 
Packard  Electric,  historian;  Janies 
Todd,  B.C.  Electric,  musical  direc¬ 
tor;  ami  E.  AVolstencroft,  English 


Team  to  run  the  .Santa  CJara-.San  Benito 
Thapter,  NEC:.4,  after  George  Harter  goes 
to  San  Francisco:  Dick  Wilkinson,  chap¬ 
ter  president;  (peorge  Flint,  division  man¬ 
ager  at  Santa  Barbara;  and  Neal  Mangin, 
Kho  steps  up  from  that  to  chapter  manager 


Electric  (iaiiada,  his  assistant;  and 
E.  W.  Johnson,  Canada  Wire  & 
Cable,  sergeant-at-arms. 

.Sacramento  Valley  Electric  League, 
Electrical  (xmstruction  .Sectitin,  re¬ 
cently  elected  John  Piiieau,  N’utone 
Inc.  representative,  as  chairman.  Re¬ 
sults  of  the  other  executive  commit¬ 
teemen  elected  have  not  been  an- 
itouiued. 


^  Los  .Angeles  Chapter,  National 
Electrical  Contractors  .Assn.,  recently 
established  a  new  .San  Fernando  Val¬ 
ley  Division.  It  already  has  divisions 
in  .San  Bernardino  and  branches  at 
the  Harbor  area  anti  Pasadena. 

^Southern  Colorado  Chapter, 
NECA,  and  Ixxal  1  LS,  IBEW,  held 
the  16th  annual  apprenticeship  com¬ 
pletion  ceremony  at  the  .Antlers  Ho¬ 
tel.  Colorado  Springs.  Completing 
apprentices  numbered  LS.  Janies  E. 


County.  President  is  W.  J.  Nagel. 

J.  W.  Barnes  is  vice  president;  Hat-  kidded  as  well  as 
old  Pierce  secretary-treasurer;  Jack  honored  by  524  mem- 
Vance,  Borise  L.  Larson.  L.  H.  Mis-  6ers  of  the  entire 
tier,  .A1  Weber  Jr.,  Robert  Cxivey  and  elettrUal  industry 
(icHirge  Crane  arc  directors.  when  he  retired  was 

At  the  National  .As.sociation  of  William  R.  Volheye, 
Electrical  Distributors  annual  con-  chief  electrical  in¬ 
vention  in  Detroit,  May  8,  Kendall  spector  for  Oregon. 
Paul  Rehwaldt,  district  manager.  Here  he  was  put  into 
(ieneral  Electric  .Supply  Co.,  Los  x  *l‘it  depicting  his 
.Angeles,  was  re-elected  vice  presiilent  babyhood  beginnings 
of  the  Western  region.  .Among  the  "ith  electrical  gadg- 
new  members  of  the  board  of  gover-  cts  in  his  play  pen. 
nors  elected  for  Zone  10  were  Ira  Volheye  completed 
.M.  Berk,  Central  Electric  Supply  '«®ce  than  50  years 
Co.,  Denver,  and  C.  D.  Lawrence.  ‘he  industry,  since 
State  Electric  Supply  (io.  Inc.,  Albu-  inspec- 

querque,  N..M.  NAED  was  currently  •®‘-  Among  speaker, 
holding  area  meetings  throughout  Merwm  Bran- 

the  West.  The  southern  California  prf*'‘lcnt  of 

meeting  was  held  June  2  and  3  at  l-’nderwriters  Lab. 
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l.axsoi)  was  chairinaii  ot  the  joint 
apprenticeship  committee  and  of  the 
meeting.  Dr.  I^tiiis  E.  Bene^et,  presi¬ 
dent,  Colorado  C’.ollege,  was  princi¬ 
pal  speaker.  Certificates  were  pre¬ 
sented  by  Allen  Bader,  president. 
Southern  Colorado  Chapter;  C^harles 
M.  Carlson,  U.S.  Department  of  La¬ 
bor;  Keith  Wiley,  committee  secre¬ 
tary;  and  Colorado  certificates  by 
(^arl  C.  Ferris,  State  Board  for  V'oca- 
lional  Education;  John  L.  Cameron. 
School  District  No.  11.  John  J.  Don- 
Ion,  manager,  Ix>cal  113,  and  Willis 
Flora,  president,  presented  journey¬ 
man  cards.  Simon  Halle,  manager. 
Southern  Cxtlorado  Chapter,  NECA, 
was  on  the  arrangements  committee. 

►  Celebrating  the  5.3rd  anniversary 
of  Local  Union  No.  (il7,  interna¬ 
tional  Brotherhoml  of  Electrical 
Workers  in  San  Mateo,  16  members 
were  presented  pins  honoring  more 
than  25  years’  membership.  .Albert 
E.  .Midgley  of  Palo  .\lto  topped  them 
all  with  the  50-year  membership  and 
was  honored  by  C.harles  J.  Foehn, 
District  9  IBEW  vice  president,  and 
President  Robert  D.  Walters  and 
Secretary  W.  H.  Diederichsen  of  the 
local  union.  .Among  the  others  re¬ 
ceiving  longevity  pins  were  Noah 
Lambert  of  South  San  Francisco,  45 
years;  Stanton  Mullen,  Redw(X)d 
City,  35  years;  James  J.  Gorman, 
Redwcxx!  City,  and  Charles  Schurk, 
.Sebasto|>ol,  30  years. 

►  Preliminary  plans  for  the  annual 
meeting  of  the  ^uthwestern  Section, 
International  AsscKiation  of  Electri¬ 
cal  lns|>ectors,  were  recently  tenta¬ 
tively  announced  by  L.  E.  LaFehr, 
secretary-treasurer.  The  familiar  c(xle 
workshoj)  pattern  will  be  followed 
with  the  exception  that  final  reports 
of  these  w'orkshops  will  not  be  acted 
upon  until  the  final  day  ol  the  meet¬ 
ing,  leaving  one  day  for  the  chair¬ 
men  and  secretaries  to  digest  and 
prepare  the  results  of  the  discussions 
in  form  for  final  action.  Tentatively 
scheduled  is  an  address  by  L.  D. 
Price,  manager  of  Engineering  and 
Safety  Regulations  Department, 
NE.M.A,  on  “What  Underwriters’ 
Laboratories  Means  to  the  Electri¬ 
cal  Industry.”  Other  talks  on  techni¬ 
cal  problems,  such  as  sprinklered 
areas  containing  ventilated  bus  ducts, 
switchboards  and  electrical  equip¬ 
ment;  electrical  facilities  in  elevator 
installations,  may  likewise  be  on  the 
program.  The  conference  will  begin 
with  an  executive  committee  meeting 
on  Sunday,  .Sept.  17,  and  continue 
through  Sept.  21  at  Hotel  del  (Coro¬ 
nado,  (Coronado,  (Calif.  Arthur  P. 
Vesco,  San  Diego  chief  electrical 
inspector,  is  section  president. 


PEOPLE 


Howell  I>oerr  Joyce 


PG  and  E  Announces  Executive  Promotions  at  San  Francisco 


O.  R.  Doerr,  vice  president  in 
charge  of  sales  for  Pacific  Gas  and 
Electric  (Co.  since  1948,  was  elevated 
to  vice  president  and  assistant  to  the 
company’s  general  manager,  S.  L. 
Sibley,  in  executive  appointments 
announced  by  President  N.  R.  Suth¬ 
erland. 

R.  W.  Joyce  was  elected  to  the 
new  position  of  vice  president  in 
charge  of  commercial  operations  and 
W.  D.  Howell  was  made  general 
sales  manager. 

Doerr,  a  graduate  of  the  U.  S. 
Naval  Academy,  joined  the  sales  de¬ 
partment  of  Great  Western  before 
its  consolidation  with  P(i  and  E.  He 
was  appointed  general  sales  manager 
of  PG  and  E  in  1938.  He  is  serving 
this  year  as  president  of  the  San 
Francisco  Chamber  of  (Commerce. 

Joyce  has  been  manager  of  the 
commercial  department  since  1954. 
He  was  formerly  with  Puget  Sound 
Power  &:  Light  Co.  and  was  general 
commercial  manager  when  he  moved 
to  San  Francisco  in  1947  to  join 
PG  and  E. 

Howell  has  been  manager  of  com¬ 
mercial,  industrial  and  agricultural 
sales  since  1958  and  previously  was 
sales  manager  of  the  East  Bay  Divi¬ 
sion.  He  joined  PG  and  E  in  1926 
w'hile  still  a  university  student.  He 
later  received  a  master  of  science 
degree  in  business  and  engineering 
administration  from  MIT  under  an 
Alfred  P.  Sloan  Foundation  fellow¬ 
ship. 

►  Ending  a  47-year  career  as  an 
electrical  engineer  in  private  prac¬ 
tice  and  government  service,  Fred 
E.  Anderson  has  retired  from  the 
Sacramento  District  .Army  (Corps  of 
Engineers.  F’or  many  years  he  was 
the  chief  of  the  mechanical-electrical 
section  of  the  district,  and  for  the 
past  two  years  has  been  special  as¬ 


sistant  to  the  district’s  head  de¬ 
signer,  Harry  .A.  Dettmer.  .Anderstm 
began  his  career  as  a  construction 
foreman  for  Pacific  Gas  and  Elec¬ 
tric  (Co.  and  served  with  the  .Army 
Signal  (Corps  in  World  War  1. 


^  Blair  .A.  Balx:ock  has  been  made 
employment  manager  for  Pacific 
Power  &  l-ight 
(Co.  He  joined 
PP&L  in  1939 
and  has  served 
in  five  company 
departments. 
His  most  recent 
assignment  was 
assistant  super¬ 
visor  of  the  fi- 
Babcock  nance  and  sta¬ 

tistical  report 
section  of  the  treasury  department. 
Previously  he  had  served  as  account¬ 
ant,  budget  analyst,  and  wage  and 
salary  administrator. 


►  Wilbur  L.  “Bill”  Warren,  for¬ 
merly  assistant  chief  engineer  lor 
(California  Oregon  Power  CCo.,  has 
joined  the  engineering  firm  of  (Cor¬ 
nell,  Howland,  Hayes  &  Merryfield. 
Warren  joined  (Copco  in  1953  and 
served  as  resident  engint^er  on  sev¬ 
eral  hydroelectric  projects.  For  the 
past  two  years  he  has  been  assistant 
chief  engineer.  His  first  assignment 
with  the  Oregon  engineering  firm 
will  be  as  resident  engineer  on  the 
$2,000,000  Kingsley  .Air  Force  Base 
reconstruction  project  at  Klamath 
Falls. 


►  (Charles  Bell,  for  some  years  light¬ 
ing  engineer  for  Southern  (Colorado 
Povser  Co.,  has  joined  the  engineer¬ 
ing  staff  of  (Colorado  Fuel  Iron 
(Co.  in  Pueblo,  (Colo. 
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►  C^harles  VV.  Kinney  vvas  ap- 
}K)intecl  assistant  aclministiator  fur 
Bonneville  Power  Adininistration, 
effective  July  15.  He  succeeds  J. 
Lane  Morthland,  who  resigned. 
Kinney  has  more  than  25  years  of 
government  service.  His  back 
ground  includes  almost  four  years 
with  TV  A,  nearly  a  year  with  the 
U.  S.  Public  Health  Service  and 
over  21  years  with  the  U.  S.  Corps 
of  Engineers.  In  1959  he  servt'd  as 
adviser  to  the  U.  S.  Section  of  the 
International  Joint  Commission  in 
formulation  of  the  principles  for 
the  cooperative  development  with 
Canada  of  the  Columbia  River  re¬ 
sources.  Later  he  was  called  upon 
to  work  with  the  U.  S.  delegation  ne¬ 
gotiating  the  Columbia  River  treaty 
with  Canada. 

^  Eugene  Starr  will  continue  as 
chief  engineer  of  the  Bonneville 
Power  .Administration,  Interior  Sec¬ 
retary  Stewart  Udall  announced  ear¬ 
ly  in  June.  Starr  has  been  in  the 

Position  since  July  1954.  Previously 
e  served  as  consultant  engineer  for 
BP.A  with  particular  reference  to 
transmission  economics,  high-voltage 
transformers  and  varied  aspects  ol 
high-voltage  transmission. 

►  Harold  Lee,  HSBR  [jower  man¬ 
ager  for  Region  7  at  Denver,  has 
been  appointed  executive  director 
of  the  Midwest  Electric  Consumers, 
an  association  representing  220  rural 


electric  cixjperatives  in  the  Missouri 
Basin  states.  He  succeeds  Kenneth 
Holum,  recently  appointed  to  the 
Interior  Department.  .Midwest  Elec¬ 
tric  Consumers’  offices  will  be  moved 
from  Aberdeen,  S.  D.,  to  Denver,  ac¬ 
cording  to  Lee. 

►  Named  to  the  University  of  Ne¬ 
vada’s  electrical  engineering  Hall  ol 
Fame  were  Fred  L.  Fletcher,  presi¬ 
dent  of  Sierra  Pacific  Power  Ca>., 
Reno,  and  Harvey  F.  McPhail,  ex¬ 
ecutive  director  of  the  Colorado 
River  Basin  Consumers  Power  at 
Salt  Lake  City. 

^  J.  D.  King,  area  development 
representative,  B.  C.  Electric,  has 
been  appointed  industrial  develop¬ 
ment  manager  of  the  company's 
marketing  division.  He  succeeds 
William  .4.  Dow,  who  has  resigned. 

►  Horace  Fleming,  manager  of  the 
Kittitas  County  PUD  at  Ellensburg. 
Wash.,  has  gone  to  East  Wenatchee 
as  distribution  superintendent  for 
Douglas  Caiunty  PUD.  He  was  at 
Ellensburg  for  nine  years. 

►  John  .4.  Fleming,  director  of 
public  relations  for  Northwestern 
lUilities  at  Cialgary,  .41berta,  Can¬ 
ada,  was  elected  president  of  the 
Public  Utilities  .4dvertising  Assn. 
Donald  T.  .Spangenberg,  director  of 
advertising  for  Public  Service  Co.  of 
(k)lorado,  was  made  secretary. 


Wallin  Anderson  Davis  King 


Four  Advanced  at  Seattle  by  Puget  Sound  Power  &  Light 


Four  executive  officers  have  been 
elected  by  Puget  Sound  Power  & 
Light  C  ]o.  dirt*ctors,  accortling  to  an 
announcement  by  J.  H.  Cdawson, 
president. 

John  F.  Wallin,  Northern  Divi¬ 
sion  manager  at  Bellingham,  will 
become  vice  president  of  operations 
fuly  1.  He  will  transfer  to  Seattle 
to  succeed  Edward  .A.  Fontaine,  who 
resigned  to  return  to  the  Stone  & 
Webster  Service  Corp.  in  New  York. 

J.  E.  .Anderson,  treasurer,  was 
named  vice  president  of  finance  and 
Ralph  M.  Davis,  secretary,  also  was 
elected  a  vice  president.  John  H. 
King  will  succeed  .Anilerson  as  treas¬ 


urer  and  also  will  continue  his  du¬ 
ties  as  controller. 

Wallin  started  with  the  company 
in  1927  and  has  managed  the  North¬ 
ern  Division  for  18  years.  .Anderson, 
who  joined  the  company  in  1921, 
succeeded  Cdawson  as  treasurer  two 
years  ago.  Davis  held  several  posi¬ 
tions  in  state  government  before 
joining  the  company  in  1957.  He 
is  a  graduate  of  the  University  of 
Washington.  King  worketl  for  Pu¬ 
get  briefly  in  1940  while  attending 
the  University  of  Washington  but 
did  not  rejoin  the  company  until 
1950.  He  was  named  controller  in 
1959. 


Clallolica  Peterson 


^  William  H.  Peterson  has  been 
promoted  to  the  position  of  electric 
superintendent  for  Pacific  Gas  and 
Electric  Co.’s  East  Bay  Division,  suc¬ 
ceeding  William  T.  Hannum  who 
retired.  Taking  over  Peterson’s  for¬ 
mer  jx)st  as  superintendent  of  elec 
trie  operations  is  Joseph  L.  C^tto- 
lica.  Peterson  started  with  PC  and 
E  as  a  power  house  operator  in  1935. 
and  has  been  in  East  Bay  Division 
since  1955.  C^attolica  joined  the  com¬ 
pany  in  1937,  and  for  the  past  year 
has  been  a  senior  engineer  in  the 
substation  department  of  the  San 
Francisco  general  office,  headquar¬ 
tered  at  Fresno.  Hannum  closes  a 
career  of  41  years  with  PC  and  E. 
He  joined  the  company  in  1920 
following  overseas  service  during 
World  War  I. 

►  Tom  G.  Woods  Jr.  will  act  as 
manager  for  .Arizona  Public  Service 
Go.’s  Four  Corners  transmission  con¬ 
struction  project.  He  has  been  with 
the  company  since  1950,  and  has 
been  distribution  engineering  super¬ 
visor  since  1958.  Believed  to  be  the 
longest  345-kv  line  ever  constructetl 
under  one  contract  in  the  United 
States,  F'oiir  (kirners  will  be  con¬ 
structed  jointly  by  Howard  P.  Folev 
C^o.  of  Salt  Lake  City  and  Washing¬ 
ton.  D.  C...  and  Jelco  Inc.  of  Salt 
Lake  City. 

►  Ted  W.  Litchfield,  formerly 
resident  engineer  for  Oregon  State 
Highway  Department  in  .Medford, 
has  been  named  the  department’s 
utilities  liaison  engineer. 

►  President  N.  R.  Sutherland  of 
Pacific  Gas  and  Electric  Co.  was  in¬ 
ducted  as  honorary  member  No.  I 
of  the  Lamplighters  of  America,  na¬ 
tional  organization  to  promote  safer 
nighttime  travel.  The  group  was 
formed  as  an  offshoot  of  the  lES 
to  seek  “better  lighting  of  .America’s 
streets  and  highways  for  the  com¬ 
mon  g<xKl  and  the  safety  of  the 
traveling  public.’’ 

►  Ivan  L.  Bateman,  Department  of 
Water  &  Power,  Los  Angeles,  was 
elected  president  of  the  .American 
Public  Power  Assn,  at  the  recent 
convention  in  San  .Antonio,  Texas. 
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T.  E.  AUER 
L  K.  COMSTOCK 
MIAMI  HERALD  NEWS  BLOG. 
MIAMI,  FLORIDA 


FRANK  BECKER 

CUTTER  ELECTRIC 
A.  B.  CHANDLER  MED.  CENTER 
LEXINGTON,  KENTUCKY 


FRED  BENT 
J.  J.  LIVINGSTON  CO. 
MISSILE  FACILITIES 
BANGOR,  MAINE 


ROBERT  F.  BROWN 

H.  P.  FOLEY 

ATLANTIC  REFINERY  EXP. 
PHILADELPHIA.  PENNSYLVANIA 


JOE  DeCOURSEY 
M.  B.  FOSTER 

HARBOR  STATION  PWR.  PIT. 
BRIDGEPORT.  CONNECTICUT 


HERB  MASON 

HORACEK-HAYDEN 
BAUSCH  A  LOMB  OPTICAL  PLANT 
ROCHESTER,  NEW  YORK 


STU  McROBERTS 
T.  F.  JACKSON  INC. 
THROGGS  NECK  BRIDGE 
NEW  YORK  CITY,  NEW  YORK 


WES  LOMAX 

DRON  ELECTRIC 
MARK  TWAIN  EXPRESSWAY 
ST.  LOUIS,  MISSOURI 


BILL  LOUDON 
FISCHBACH  A  MOORE 
LOS  ANGELES  INT’L.  AIRPORT 
LOS  ANGELES,  CALIFORNIA 


JAMES  MACNEAL 

BLUMENTHAL  KAHN  ELECT.  CO. 
CARLINGS  BREWERY 
BALTIMORE,  MARYLAND 


HARRY  SCHOEHELKOnE 
BERTKE  ELECTRIC 
NOVAMONT  CHEM.  PLANT 
KENOVA.W.VIRGINU 


JOE  STROYAN 
scon  BUHNER  ELECTRIC 
UNITED  TECH.  RESEARCH  CENTER 
COYOTE,  CAUFORNIA 


MAURICE  PEED 
WALTER  DOE  CO. 
SMITHSONIAN  INSTITUTE 
WASHINGTON,  0.  C 


DALE  TAYLOR 
SANBORN -WATSON  FLAGG 
CITY-COUNTY  BLDG. 
INDIANAPOLIS,  INDIANA 


VIC  THELEN 
MAGAW  ELECTRIC  Ca 
ALLEN-BRADLEY  Ca 
OFFICE  AND  RESEARCH  BIDS. 
MILWAUKEE.  WISCONSIN 


r 

i  .a  .  i  1 

- 

H.  J.  (BERT)  EVERSON 
DAVID  W.  MURRAY  CO. 
OXYGEN  FACILITY 

JONES  A  LAUGHLIN  STEEL  CO. 
CLEVELAND.  OHIO 

M.  A.  (MIKE)  6EFFEL 

E.  C.  ERNST,  INC. 
PinSBURGH  CIVIC  AUDITORIUM 
PinSBURGH,  PENNSYLVANIA 

FRANK  KNAUS 

WASATCH  ELECTRIC  CO. 
HERCULES  POWDER  PLANT 
BACHUS,  UTAH 

HELMUT  0.  KRIPPENDORF 
HARLAN  ELECTRIC  CO. 

POST  OFFICE 

DETROIT,  MICHIGAN 

P.  D.  DUDLEY  LA  SALLE 
SACHSE  ELECTRIC  CO. 
PLANTATION  PIPE  LINE 
BATON  ROUGE,  LOUISIANA 

1  • 

. . . .  .... 

- -  - - 
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Field  Men  say. . . 


TULUU)  POWER  CONST.  CO. 

ROCKY  REACH  DAM 
WENATCHEE,  WASHINGTON 


KEN  MURRAY 

HATFIELD  ELECTRIC 
CATERPILLAR  TRACTOR  PUNT 
MOSSVILLE,  ILLINOIS 


For  over  40  years  top  Field  Superintendents,  Engineers,  and  Project 
Managers  of  the  nation’s  leading  electrical  contracting  firms  have 
specified  O.Z.  electrical  fittings. 

Their  experience  and  background  has  taught  them  to  rely  on  O.Z.’s 
complete  product  line  and  superior  quality.  They  know  O.Z.’s  broad 
distributor  program  means  they  get  the  right  fittings  — at  the  right 
time  — at  the  right  place. 

On  your  next  job  — big  or  small  — take  a  tip  from  the  top.  Get  the  best 
quality  and  widest  choice  at  competitive  prices.  Specify  O.Z.  fittings 
all  the  way  and  you  too  will  say,  "They're  OK  if  they're  O.Z." 


ELECTRICAL  MANUFACTURING  CO.,  INC. 


262  BOHD  SmiT  •  BROOKLYH  17,  H.  Y. 


Saltt  OFfic*  and  Waraheut*;  406  So.  Cictro  Avonuo,  Chicago  44,  III.  *  EStorbrook  9-0326 
Offko  and  Warohouto:  66S  So.  Von  Neu  Avonwo,  Son  FranciKO  10,  Calif.  *  GArfitId  1*7846 


.  CAST  BOXES 
.  CABLE  TERMINATORS 

•  POWER  CONNECTORS 

.  SOLOERLESS  CONNECTORS 
.  GROUNDING  DEVICES 
.  CONDUIT  FITTINGS 

*  INTERLOCKED  ARMOR 
CABLE  FITTINGS 


For  photif  number  of  closest  representatwe  see  adi'ertisin^  index  in  bark  of  book. 


so 
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ELECTRICAL 

ENGINEERS 

C.onstant  innovations  in  already 
(oinplitateil  construction  make 
Estimating  a  distinct  and  exact¬ 
ing  profession,  requiring  con¬ 
stant  research.  I'here  can  be 
substantial  difference  in  cost 
between  two  apparently  similar 
projects. 

riuis,  more  and  more  owners, 
architects  and  engineers  are 
using  our  estimating  service. 

It  includes: 

1.  Preliminary  estimates  to 
keep  building  costs  within 
budgetary  limits. 

2.  Cx)mparative  costs  of  alter¬ 
native  designs,  materials, 
ecpiipment,  systems,  schemes, 
etc.  as  an  aid  in  selecting 
the  materials,  etc.  most 
suited  to  each  project. 

$.  Final  ccjst  estimates,  the 
c|uantities  of  which  may 
be  furnished  as  an  aid  to 
bidders  or  as  a  basis  of  fait 
competition. 

1.  Ck>st  estimates  ot  desired 
changes  during  construc¬ 
tion. 

5.  (diecking  of  contractor's  esti¬ 
mates  of  work  in  support  of 
partial  payments. 

5.  Ca)nstruction  cost  counselors 
from  beginning  of  pre¬ 
liminary  plans  to  final  com¬ 
pletion  of  project. 

.4sk  us  for  complete  de¬ 
tails  of  our  estimating 
service  for  Electrical 
Engineers. 

LeRoy 

Construction 

Services 

768  Brannan  Street  San  Francisco  3 
UN  1-2483 


►  Ralph  Whelchel  has  been  named 
I  foreman  of  the  Frank  Bird  steam- 
I  electric  generating  plant  in  Billings. 

Whelchel  has  been  with  the  Mon¬ 
tana  Power  Ca>.  at  Butte  since  1950 
and  previouslv  was  in  the  Cireat  Falls 
office. 

►  James  E.  McKinnon,  commercial 
manager  and  agricultural  engineer 
for  the  Kootenai  Rural  Electric  .\ssn. 
at  Cajeur  d’.Alene,  Idaho,  has  been 
elected  mayor  of  that  city. 

►  Dick  Lacey,  residential  salesman 
for  Pacific  Power  in  The  Dalles,  was 
his  community’s  .Man  of  the  Year 
for  1960.  The  winner  is  chosen  an¬ 
nually  by  a  committee  from  the 
(diamber  of  Commerce,  Rotary,  Ki- 
wanis,  Lions  and  Optimist  clubs. 
Two  other  Pacific  Power  employees 
were  also  honored  by  their  commu¬ 
nities.  Amos  Fine,  PP&L  representa¬ 
tive  in  .Madras,  Ore.,  was  named 
Outstanding  Senior  Citizen  of  Jeffer¬ 
son  Cxjunty.  Stan  Carllins,  Pacific 
Power  manager  in  Libby,  Mont.,  was 
chosen  by  Libby  Jaycees  as  Boss  of 
the  Year. 

►  Miles  O’Malley  has  been  ap¬ 
pointed  manager  of  the  Douglas 
C^ounty  PUD  succeeding  Fred  Lie- 
berg.  O’.Malley,  who  joined  the 
PUD  eight  years  ago,  has  been  serv¬ 
ing  most  recently  as  distribution 
superintendent.  Lieberg  held  the 
managership  on  a  temporary  basis 
for  several  months,  and  now  be¬ 
comes  auditor  and  chief  accountant. 
Horace  Fleming,  previously  man¬ 
ager  of  the  Kittitas  PUD  at  Ellens- 
burg,  was  made  distribution  super¬ 
intendent.  Merton  Dick,  who  has 
served  as  auditor,  will  continue  with 
the  district  as  recording  secretary  of 
the  board. 

►  Glen  E.  Sorensen  of  Frontier  has 
been  elected  president  of  the  Wyo¬ 
ming  Natural  Resource  Board,  a 
state  agency  for  attracting  industry 
to  the  state.  Sorensen  is  president 

I  of  Kemmerer  Coal  Co.  and  Lincoln 
Service  Co.,  which  provides  electric 
[M)wer  to  Kemmerer  and  surround- 
I  ing  areas. 

►  Promotion  of  H.  M.  Lind  to  the 
post  of  chief  design  engineer  was 
announced  by  E.  Robert  de  Luccia, 
Pacific  Power  &  Light  Co.  vice  pres¬ 
ident  and  chief  engineer.  Joe  T. 
Lienert,  who  has  headed  PP&L’s  sub¬ 
station  design  group,  succeeds  Lind 
as  assistant  chief  design  engineer. 
The  p)ost  of  chief  design  engineer 
was  left  vacant  on  retirement  of 
Bruce  H.  Aaron,  who  had  servetl  the 
company  for  nearly  37  years. 


►  George  \.  Fleming,  with  the 
USBR  for  26  years  and  in  the 
Sacramento  re¬ 
gional  office 
since  1944,  has 
retiied.  He  be¬ 
gan  in  the  bur¬ 
eau’s  Denvei  of¬ 
fice  in  1934, 
and  previously 
worked  for  Gen¬ 
eral  Electric  in 
Schenectady  and 
with  Sierra  and 
San  Francisco  Power  C^o.  and  South¬ 
ern  California  Edison.  W’hile  in 
Sacramento,  he  was  in  charge  f)f 
the  power  resources  planning  ol 
many  CV^P  facilities,  including  the 
power  plants  at  Folsom  Dam  and 
the  Trinity  River  |)ower  plant  now- 
under  construction. 


Fleming 


►  W.  L.  Newmeyer,  electrical  engi¬ 
neer  for  the  USBR  at  Denver,  re¬ 
tired  recently  after  more  than  27 
years  of  government  service.  He  had 
been  in  charge  of  maintenance  of 
the  bureau’s  power  developments. 
Newmeyer  served  as  a  member  of  a 
United  Nations  team  that  visited 
Greece  in  1946  and  preparetl  a  re¬ 
port  on  the  nation’s  pow’er  resources. 
He  worked  14  years  for  Westing- 
house  in  Pittsburgh  before  joining 
the  USBR  in  1933. 

►  Richard  H.  Wood  of  Vancouver. 
Wash.,  has  been  appointed  assistant 
administrator  of  RE.A,  with  respon 
sibility  for  coordinating  and  direct¬ 
ing  the  program.  Before  joining 
RE.-\,  he  served  as  chief  of  the  con¬ 
struction  division  of  the  Corps  ol 
Engineers,  Titan  missile  project  at 
Larson  Air  Force  Base.  He  was  with 
Bonneville  from  1939  to  1956  as  con 
struction  management  engineer  and 
as  manager  for  the  western  Montana 
district. 


►  Forest  H.  Garrett,  employee  serv¬ 
ices  coordinator  at  Washington 
Water  Power  Co.,  has  retired 
after  42  years  with  the  company. 
He  started  as  a  clerk  in  the  auditing 
department  in  1919.  He  later  be¬ 
came  supervisor  of  pay  roll  records 
and  also  served  as  director  of  em¬ 
ployee  welfare  before  taking  ovei 
the  post  of  employee  service  coordi¬ 
nator. 


►  William  Pederson,  Seattle  con¬ 
tractor,  has  been  named  president 
of  the  Northwest  Utilities  Contrac¬ 
tors  Assn.  Other  officers  include 
Jim  Armeni,  vice  president;  Arnold 
Lowe,  treasurer;  Lester  Franklin, 
secretary;  and  John  Quam,  Jim  Hill 
and  George  Paffile,  trustees. 
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Deaths 

^  Kenneth  Laing,  distribution  en¬ 
gineer  for  Pacific  Power  8c  Light  ' 
Lo.,  died  recently  in  a  Portland  hos¬ 
pital  from  leukemia.  He  had  been  j 
Kalispell,  Mont.,  district  engineer  | 
for  PP8cL  before  his  transfer  to  Port¬ 
land  early  this  year.  He  joined  the 
company  in  1946  at  Pendleton  fol¬ 
lowing  Air  Force  service  in  World 
War  II. 

^  Frank  G.  Hughes,  former  opera¬ 
tor  of  Hughes  Electric  at  Glendive,  ; 
Mont.,  died  at  his  summer  home  in 
Souirrel  Island,  .Me.  He  moved  to 
Glendive  in  1904  and  operated  the 
Hughes  properties  until  about  1918 
when  he  sold  them  to  the  Eastern 
Montana  Light  8c  Power  Co.,  later 
the  .Montana-Dakota  Utilities  Ck). 

►  Stuart  D.  L.  Paine,  51,  founder 

and  secretary  of  Paine  Mfg.  Co., 
Northgate,  president.  Northern  Cali¬ 
fornia  Electrical  Bureau  and  chair¬ 
man  of  the  board  of  Thompson  8c 
Holmes  Ltd.,  died  after  a  long  illness 
last  month.  He  had  been  a  volunteer 
on  the  second  Byrd  expedition  to  i 
the  .Antarctic.  ! 

^  Roswell  Stanton  Belnap,  60,  dis-  I 
trict  manager  for  General  Electric  | 
Supply  Co.,  .Salt  Lake  City,  was  j 
found  dead  of  a  self-inflicted  gun-  I 
shot  wound  in  the  gun  closet  room  j 
of  the  New  State  Gun  Club  near  ' 
Salt  Lake  City  .May  6.  He  had  been 
with  General  Electric  since  1926  and 
since  1950  the  .Salt  Lake  district  man¬ 
ager  of  G-E  Supply.  Previously  he 
had  been  manager  of  the  Boise 
branch  house  of  the  same  company,  i 

►  B.  .4.  McDonald,  retired  past  pres-  i 

ident  of  the  International  .Associa¬ 
tion  of  Electrical  Inspectors  and  an 
author  for  .McGraw-Hill  magazines 
and  editor  of  the  I.AEI  Xews  Bulle-  | 
tin,  died  recently.  I 

►  E.  James  Mackey,  43,  partner  in 

the  E.  J.  Mackey  Construction  Co. 
in  .Sacramento,  died  recently.  He  was 
for  many  years  in  amateur  baseball 
and  was  active  in  the  organization  | 
of  youth  teams.  I 

►  Louis  J.  Benedetti,  who  has  been  j 

active  in  electrical  contracting  in 
Washington  for  the  past  50  years,  i 
died  in  Seattle  recently.  He  was  past  ! 
president  of  Electrical  Workers  Un-  j 
ion  46;  past  president  of  the  Puget  i 
.Sound  Chapter,  NEGA;  he  founded 
Industrial  Electric  Co.,  and  was  re-  ' 
tired  chairman  of  the  board  of  | 

Northwest  Electric  Co.  of  Seattle.  I 


Save  over  two  pounds  in  weight  A  Chance  10  inch  insulator  with  forged 
aluminum  hardware  is  at  least  two  pounds  (usually  2*  .^  lbs.)  lighter  than 
any  ordinary  10  inch  suspension  insulator.  That  adds  up  to  64-plus  pounds 
saved  on  a  230  K  V,  16  double  -  string  deadend.  Consequently  Chance  alumi¬ 
num-fitted  insulator  strings  are  easier  to  handle,  transport,  and  install. 

Provide  better  corrosion  resistance  The  forged  aluminum  alloy  hard¬ 
ware  effectively  resists  corrosion.  This  has  been  thoroughly  proved  in  use 
on  the  highly  successful  66160  Chance  distribution  insulator.  The  stud  is 
fully  supported  in  the  body  of  the  insulator... corrosion  is  not  intercepted; 
it  is  eliminated.  The  cotter  key  is  stainless  steel. 

Dissipate  heat  to  reduce  porceiain  damage  Because  the  aluminum 
hardware  is  an  excellent  conductor,  these  10  inch  insulators  provide  the 
advantage  of  fast  heat  dissipation  during  faults  or  surges.  The  porcelain 
insulator  is  not  subjected  to  thermal  shock  damage. 

Many  tests  prove  that  Chance  10  inch  EHV  insuiators  can  serve  you  better 

These  new  aluminum  fitted  insulators  are  completely  tested  to  prove  their 
ability  to  give  many  years  of  unfailing  service  on  your  lines.  Tests  include 
60  cycle  wet  and  dry  flashover  tests;  positive  and  negative  impulse  flashover 
tests  (1'^  X  40);  steep  wave  front  tests  (8000  KV per  micro- second  rise);  high 
fault  current  tests;  vibration  tests;  special  extended-time  load  testa;  oil 
puncture,  radio  noise  influence,  thermal  shock  and  all  standard  mechanical 
and  electrical  tests.  For  more  information,  contact  your  Chance  ServiCenter 
or  insulator  representative. 


n.  B.  CHnncE  co 


•  Centralia,  Missouri 


A.  B.  Chance  Co.  of  Canada,  Ltd.;  Toronto 


about  this  Chance 

KTEHVINSUUTOR? 


CAPS  AND  STUDS 
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Reclosing 
is  for 
the  birds 


Open  view  of  a  typical  S&C  Metalclad  Switchgear 
bay.  Note  power  fuses,  load  interrupters.  Fuse 
refill  u.nits  are  conveniently  stored  in  the  door. 


POWER 

FUSES 


LOAD 

INTERRUPTER 


So  why  buy  this  feature  in 
your  2.4  thru  14.4-kv 
switchgear? 

Reclosing  is  for  the  birds,  squirrels, 
tree  limbs,  lightning,  icing,  windstorms, 
and  kite  strings  that  frequently  cause  non- 
persistent  faults  on  open  distribution  lines 
of  utility  systems.  Reclosing  re-energizes 
the  lines  to  restore  service  in  a  fraction  of  a 
minute. 

But  when  faults  occur  on  the  enclosed 
power  supply  circuits  of  industrial  plants, 
commercial  and  institutional  buildings,  you 
don’t  want  to  reclose  on  them.  These  faults 
— while  extremely  rare — are  permanent. 
Someone  has  to  locate  the  trouble  and 
repair  the  equipment  or  cable— or  at  least 
isolate  it — before  the  system  can  be  re¬ 
energized.  So  why  buy  expensive  circuit 
breaker  type  switchgear  with  its  automatic 
reclosing  feature? 

S&C  Metalclad  Switchgear— employ¬ 
ing  fused  load  interrupters— gives  the  ideal 
protection  for  enclosed  power  supply  cir¬ 
cuits.  Power  fuses  furnish  the  fault  protec¬ 
tion  (load  interrupters  switch  the  load). 
After  a  fault  occurs,  you  simply  replace  the 
inexpensive  fuse  refill  unit  (typically  cost¬ 
ing  $13.50)  while  the  fault  is  being  located 
and  corrected. 

The  economics  all  say,  "Reclosing  is 
for  the  birds."  Why  pay  for  a  function  you 
can’t  use? 

Cut  your  high-voltage  switchgear  costs 
in  half  by  specifying  S&C  Metalclad 
Switchgear  for  your  2.4  thru  14.4-kv  switch¬ 
ing  centers,  service  entrances,  substation 
primaries  and  secondaries.  Get  full-load 
switching  to  1200  amperes  and  fault  inter¬ 
rupting  to  5(X),(X)0  kva. 

See  the  Yellow  Pages  (Electrical 
Equipment)  for  your  nearest  S&C  sales 
engineer.  Or  write  to: 


S&C  Metalclad  Switchgear  meets  all  NEC  requirements 

S&C  ELECTRIC  COMPANY 

4425  Ravcnswood  AveRue  •  Chicaio  40,  NlinoK 
IftcishtU  Ml  Mich  V«lUg«  iMtirmctiM  ftiiict  1t11 


for  fault-closing,  short-circuit  interruption.  Performance 
proved  by  high-power  testing  at  KEMA  laboratories. 


For  phone  number  of  closest  representative  see  advertising  index  in  back  of  book. 
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The  equipment  is  an  S&C  Metalclad  Switchgear  Assembly  rated  13.8  kv,  for  a  switching  center. 
The  bird,  a  green-winged  macaw,  is  an  optional  extra,  obtainable  at  your  local  petshop. 
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YOU  CANT  HOLD  WHAT  YOU  HAVEN’T  GOT 


Is  the  “Maginot  Line”  of  the  construction  industry— the  labor  contract— genu¬ 
inely  protecting  the  market  for  that  industry  or  isn’t  it?  Electrical  contractors 
have  good  reason  to  wonder  if  infiltration  behind  and  around  their  first  line 
of  defense  has  captured  much  of  their  logical  market  while  they  manned  the 
fortifications. 

The  heat  pump  market  is  just  another  in  a  long  list  of  markets  that  aggres¬ 
sive  salesmanship  might  have  won.  Holding  the  line  with  the  union,  certainly, 
has  not  delivered  this  market  into  the  contractors’  hands.  It  has  gone  around 
the  end  to  the  refrigeration,  the  sheet  metal,  the  plumbing  and  heating  con¬ 
tractors.  Nor  is  it  likely  that  restrictive  and  “loaded”  union  contracts  will  ever 
deliver  it  back  to  electrical  contractors.  Government  contracts  may  be  coercetl 
in  that  w'ay  but  the  general  public  not  only  seeks  but  finds  ways  to  circumvent 
such  coercion.  It  can  be  sold  but  hardly  ever  forced. 

If  this  were  the  only  market  so  lost  it  might  not  impress  anyone.  But  elec¬ 
trical  contractors  have  lost  many  of  their  original  markets  the  same  way.  There 
was  the  appliance  market,  the  electric  motor  market,  the  radio  and  electronics 
market,  the  residential  lighting  market,  the  luminous  ceiling  market,  the  plant 
maintenance  market— to  name  a  few’.  Rather  than  push  forward  saleswise  as 
these  marketing  opportunities  opened  up,  they  withdrew  defensively  to  “pro¬ 
tect”  them  by  attempting  control  through  labor  monopoly.  Others  saw’  the  op- 
|>ortunity,  had  imagination  to  foresee  its  potential,  and  to  earn  the  rew’ard  of 
their  initiative  and  enterprise. 

Even  the  contractors’  association,  which  has  led  its  members  into  almost  total 
dependence  upon  union  protection,  has  become  aware  of  late  that  these  efforts 
were  not  resulting  in  capturing  and  holding  the  vast  market  for  electrical  con¬ 
struction  that  the  grow’th  of  the  industry  and  of  population  has  generated.  Sur¬ 
veys  made  recently,  while  indicating  some  growth  of  volume  along  with  total 
growth,  have  revealed  a  tlecreasing  percentage  of  the  total  going  both  to  mem¬ 
bers  and  to  union  contractors  generally  as  w’ell  as  to  the  union  members  them¬ 
selves.  While  still  struggling  w’ith  legislation  at  national  and  state  levels  to  force 
work  into  their  channel,  btith  union  and  association  are  trying  to  alert  their 
members  to  the  necessity  of  selling  their  services  lest  they  lose  these  markets  still 
more  completely. 

.Some  of  the  asstK'iation  leadership,  more  enlightened  than  others,  is  making 
a  genuine  business-building  approach  to  the  recapture  by  salesmanship  and  serv¬ 
ice  of  these  lost  markets.  .As  they  do,  they  enlist  the  willing  help  of  the  other 
branches  of  the  industry  that  are  and  have  been  interested  in  a  healthy  develop¬ 
ment  of  the  business. 

Oratory  at  conventions  to  admonish  holding  to  mythical  “channels  of  distri¬ 
bution”  has  not  accomplished  much  toward  doing  so.  While  these  speeches  were 
flowering,  others  eager  for  such  business  opportunities  have  made  channels  of 
their  own  around  and  behind  the  .Maginot  Lines  of  the  electrical  industry  and 
are  selling  these  markets. 

Even  legislative  dictates  as  to  who  does  what  will  not  restrain  the  public 
from  giving  the  business  to  those  w’ho  will  deliver  it  totally  and  effectively  and 
responsibly,  no  matter  w’hat  label  their  business  carries. 
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Heat  pumps  are  good  for  people.  They  give 
the  user  year-round  climate  control; 
build  a  balanced  utility  load;  offer  the 
contractor  a  profitable  business  opportunity 


The  early  ’50s  saw  the  commercial 
advent  ot  a  new  electrical  appliance 
—the  heat  pump.  Heralded  as  the 
end-all  of  comfort  heating  and  cool¬ 
ing,  it  soared  into  the  market  place. 
Initial  insfallations,  while  costly, 
were  well  engineered  and  proved 
satisfactory,  (inward  to  the  mass 
market! 

From  three  or  four  suppliers  the 
list  swelleil  to  30  or  more.  .Some 
utilities,  alert  to  power  sales  oppor¬ 
tunities,  joinetl  the  over  ebullient 
suppliers  and  oversoltl  the  idea. 
The  pressure  for  volume— the  key 
to  low  cost  protluction— forced  some 
suppliers  to  underdesign  the  units 
and  their  controls.  Sheet  metal  con¬ 
tractors  rushed  to  install  bargain 
basement  jobs.  'I'he  upshot:  high 
bill  complaints;  noise  complaints; 
faulty  etjuipment;  fly-by-night  in¬ 
stallations;  underrated  applications; 
anti  little  or  no  service.  In  his  ire, 
|ohn  (.).  Public  awarded  the  heat 
pump  a  well  deserved  black  eye. 

Through  it  all  there  have  been 
individual  areas,  individual  suppli¬ 
ers,  individual  contractors  that  have 
resisted  the  short  cut  temptations 
and  have  brought  the  industry  to 
maturity.  .\  single  idea  separates 
the  good  from  the  bad.  Heat  fntmf) 
systems  viiist  he  engineered.  This 
statement  includes  insfiection  to 
assure  construction  to  engineering 
standards,  s|)ecification  of  sound 
components  (of  which  there  are 
many),  and  periodic  preventive 
maintenance  of  what  is  probably 
the  most  complicated  system  in  the 
home  or  commercial  structure. 

1  he  heat  pump  has  arrived— real¬ 


ly  arrived.  Having  survived  the 
shake  ups  and  shake  downs  (the 
problem  of  design,  service,  sales, 
etc.,  are  not  unlike  those  that  con¬ 
fronted  the  auto  industry  40  years 
ago— or  the  aircraft  industry  30  years 
ago— or  that  confront  the  nuclear  in¬ 
dustry  today),  it  is  ready  to  offer 
John  Q.,  hundrly,  much  more  auto¬ 
matic  comfort,  more  reliably,  for 
fewer  dollars  than  any  other  system 
that  promises  year  round  climate 
control. 

Design  Trends 

study  of  the  past  10  years  reveals 
clear  trends. 

1.  The  most  readily  discernible 
trend  is  that  to  lower  cost  packaged 
units.  This  trend  has  been  the  logi¬ 
cal  evolution  of  an  industry  going 
from  limited  prcKluction  to  mass 
production.  Initial  productions 
drew  on  existing  standard  compress¬ 
ors,  etc.,  whereas,  once  a  reasonable 
volume  was  reached,  design  of  com¬ 
ponents  specifically  fcrr  the  task  has 
enabled  manufacturers  to  cut  down 
the  si/e  and,  consecjuently,  the  cost. 
.Manufacturers  advise  that  savings  of 
this  tyj)e  are  nearly  at  end,  that  ad¬ 
ditional  jncKluction  will  have  a  rela¬ 
tively  small  effect  on  total  cost, 
mainly  for  the  reason  that  the  cost 
of  the  etpii|)ment  itself  is  a  small 
part  of  the  complete  installation. 

2.  Larger  sized  integrated  pack¬ 
aged  units  have  become  available. 
These  larger  units  now  enjoy  the 
economies  of  relatively  high  prcKluc- 
lion,  are  available  for  all  sizes  of 


homes  and  commercial  installations 
and  are  used  in  combination  for  all 
sizes  of  industrial  plants. 

3.  Another  trend  in  the  design  of 
heat  pump  ecjuipment  is  to  air-to- 
air  ecpiipnient.  Initial  heat  pumps 
used  water  or  the  earth  as  a  heat 
sink.  With  the  availability  of  large 
cpiantities  of  water  limited  and  con¬ 
struction  of  the  underground  heat 
sink  network  a  costly  undertaking, 
the  air-to-air  heat  pump  reduces  the 
total  cost  of  auxiliary  systems.  Early 
air-to-air  units  had  difficulties  with 
icing  on  the  evajKJiator  coils,  but 
this  limitation  has  been  overcome 
in  most  designs.  The  use  of  avail¬ 
able  water  and  other  heat  sources 
in  industrial  plants  is  still  possi¬ 
ble,  but  not  with  so-called  packaged 
ecpiipments. 

Higher  Saturation 

Discussions  with  suppliers,  utili¬ 
ties,  prosjx'ctive  users  and  architects 
yielded  four  inuMrrtant  obstacles  in 
the  path  of  really  high  heat  puni)) 
saturation.  They  are  (1)  high  o|>er- 
ating  cost;  (2)  high  first  cost;  (3) 
maintenance  problems;  and  (4)  de¬ 
sign  and  insulation  problems.  re¬ 
view  of  these  problems  determines 
their  validity. 

Operating  Ckwt— One  cannot  cpies- 
tion  that  the  heat  pump  is  an  ex¬ 
cellent  utility  company  load  builder. 
.Since  it  represents  both  a  summer 
and  winter  load,  it  has  excellent 
characteristics  Iroin  a  utility  view- 
|M)int. 

How  about  the  users’  viewpoint? 
.\  utility  company,  ojierating  in  the 
central  band  of  the  country,  has 
clone  experiments  with  some  5,0(M) 
units,  has  determined  that  the  av¬ 
erage  annual  o|)erating  cost  of  the 
residential  heat  pumps  on  its  sys¬ 
tem  is  $1.50.  The  homes  involved, 
in  the  main,  were  over  2,000  scj  ft. 
Few  jx.‘ople  can  argue  that  this  rep¬ 
resents  an  exorbitant  o|)erating  cost 
for  winter  heating  and  summer  tcK)l- 
ing  from  a  cost-of-energy  view|K>int. 
'I  he  abcjve  figure  was  computed  on 
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the  lowest  slej)  ol  ilic  rate  schedule, 
whidi  was  approximately  per 

kwh. 

Where,  then,  do  the  hij'h  hill  com¬ 
plaints  come  Iroin?  Most  of  the  hij^h 
l)ill  complaints  are  the  result  of 
dead-of-winter,  deatl-of-sumnier  bills 
in  which  the  two  or  three  hottest 
and  coldest  months  have  been  large 
compared  with  pre-heat-pump  ex- 
j)erience.  .\nother  case  is  where 
lieating  preciously  had  been  accom¬ 
plished  with  gas  (clearly  cheaiH*! 
lor  heating  alone  in  natural  gas 
aieas)  and  there  had  been  no  sum¬ 
mer  cooling.  High  bill  complaints 
result  from  heat  pump  installations 
that  have  been  inadecpiately  insu¬ 
lated.  Hut  an  honest  comparison  ot 
like  services  reveals  the  heat  pump 
to  be  economical. 

The  Insulation  Question 

.Vpplication  of  insulation  is  clear¬ 
ly  a  must  wherever  heat  pumps  are 
installed.  The  application  of  insu¬ 
lation,  which  is  usually  a  relatively 
small  building  cost  factor,  pays  both 
in  the  amount  ol  energy  recpiired  to 
maintain  desired  temperatures,  and 
also  in  the  si/e  of  ecjuipment  neces- 
sarc  to  handle  peak  ccMding  and  jreak 
heating  class.  It’s  not  unreasonable, 
because  the  savings  in  initial  costs 
olfset  most  of  the  cost  of  insulating 
the  homes.  It  is  a  question  of  lioie 
tnudi  insulation  is  necessaiy. 

The  recpiired  amount  of  insula¬ 
tion  is  a  iunciion  ol  the  tenijiera- 
ture  extremes  in  the  area,  the  cost 
ol  |K)wei  and,  to  some  extent,  the 
\iewjM)int.  For  instance,  in  some 
areas  power  companies  have  recom¬ 
mended  overmuch  insulation  tcj 
prevent  high  bills.  On  the  other 
extreme,  some  builders  have  mini- 
mi/ed  on  insulation,  building  sub¬ 
standard  jobs  where  ojrerating  costs 
will  be  unnecessarily  high.  Fhe  ac¬ 
companying  table  assumes  a  simple 
home  situation  and  demonstrates 
how  heat  pump  energy  savings  vary 
with  various  thicknesses  of  insula¬ 
tion  in  the  ceiling,  walls  and  floor. 
In  reading  this  table  it  should  be 
noted  that  this  is  an  energy  sacing. 
1  he  fact  that  the  4-0-2  and  the  r)-4-0 
insulation  have  a  nearly  ecpial  sav¬ 
ing  does  not  indicate  that  the  cost 
of  af>l)lying  these  two  .systems  of 
insulation  would  he  the  same.  .\s 
a  result,  it  may  be  considerably 
cheaper  to  achieve  a  given  saving 
by  applying  insulation  in  the  ceil¬ 
ing  and  walls  only  rather  than  in 
the  ceiling  and  floor. 

Capital  Cxrsts— 1  he  belief  that  cap¬ 
ital  costs  are  exorbitant  also  ap|)ears 
to  be  |)oorly  founded.  Heat  pump 
installations  in  tract-type  homes 


SAVINGS  FROM  INSULATION  COM¬ 
BINATIONS  IN  ATYPICAL 
1.300-SQ-FT  HOUSE 

Conditions  ;  40  F  Temperature  difference  (70-30  F) 
Cilass-to-Wall  ratio--  !  ;4 
Heat  Loss  (with  no  insulation)  — 
75,110  Rtu  per  hour 

Sasings  in 
Operating 
and 

Insulation  Equipment 

Ceiling  Wall  Floor  Size 

4  0  (»  32.0% 

6  0  0  33.2 

4  2  0  44.3 

4  0  2  46.8 

4  4  0  45.3 

4  2  2  58.8 

4  4  2  60.0 

4  4  4  61.2 

6  2  0  45.4 

6  4  0  46.6 

6  2  2  60.0 


where  all  the  advantages  of  re|)eti- 
tive  manufacture  coulci  be  brought 
to  bear  have  been  reported  at  $1,000 
and  under.  C'.omparable  climate  con¬ 
trol,  i.  e.,  both  heating  and  cooling, 
by  separate  systems  would  most  like¬ 
ly  cost  more  rather  than  less  than 
this  figure.  Ibis  is  true,  in  the 
main,  for  larger  custom-built  homes 
as  well.  The  usual  basis  for  the  “Oh 
my  gosh!”  reaction  to  heat  pump 
capital  investment  is  the  step  from 
a  heating  only  or  (<K)ling  only  sys¬ 
tem  to  a  combination  of  heating  and 
cooling.  One  other  situation  where 
capital  costs  are  not  comparable  is 
the  situation  where  gas  heating  and 
"swamj)’’  coolers  are  used.  1  his  is 
not  considered  a  comparable  instal¬ 
lation  however.  Thus,  if  an  indi¬ 
vidual  accepts  the  idea  of  the  need 
for  heating  and  refrigerated  cooling, 
the  heat  pump  offers  no  economic 
disadvantage  and,  in  many  instances, 
it  offers  a  saving. 

Service  Problems 

Fhe  most  valid  objection  to  the 
heat  pump  comes  from  trying  to  get 
service  for  ailing  eejuipments.  The 
|)otential  health  hazards  to  small 
children  in  an  unheated  home  in 
winter  or  the  annoyance  of  an  out- 
of-service  tooling  cycle  during  a  120 
F  day  are  enough  to  cause  anyone 
to  be  “mad  at  the  machinery’’  when 
competent  round-the-clock  service  is 
not  available.  In  too  many  instances 
service  has  been  neither  competent 
nor  readily  available.  One  manufac¬ 
turer  whose  polity  is  to  make  major 
rejiairs  to  compressors  at  its  factory 
(supplying  an  exchange  unit  to  the 
customer)  found  that  seven  out  of 


ten  of  the  equipments  returned  for 
major  repairs  were  in  perfect  o|)er- 
ating  condition.  Fhe  real  prohlem, 
then,  is  a  screwdriver  problem  —  a 
loose  wire,  a  faulty  relay,  or  a  bad 
contact. 

Hros|jet  ts  for  improved  service  will 
naturally  improve  as  the  saturation 
of  heat  pumps  increases  and  refrig¬ 
eration  or  heat  pump  dealers  can 
“set  up”  the  kind  aiul  capability  ol 
organizations  necessary  to  do  the 
job.  .Manufacturers  are  s|K'nding  a 
gocxl  deal  of  their  sales  elfort  in 
dealer  training  and  servicemen  train¬ 
ing  activities.  In  several  parts  of  the 
country,  schools  have  been  set  up 
and  this  activity  is  on  the  increase. 
I'o  a  man,  the  leading  suppliers  ol 
this  ecjuipment  recognize  that  the 
size  of  their  market  is  directly  de- 
jrenclent  u|K)n  their  ability  to  put 
together  tom|)etent  service  oigani/a- 
tions  to  augment  their  sales  efforts. 

Design  and  Installation  Problems 

As  previously  mentioned,  heat 
pump  systems  must  be  designed  for 
each  application.  While  the  design 
of  a  satisfactory  installation  is  not 
a  challenging  technical  assignment, 
there  is  a  variety  of  factors  (tyjK* 
of  installation,  amount  of  window 
space,  tyjH,'  of  roof,  orientation  to 
the  sun)  which  must  be  cranked  into 
the  calculation  in  order  to  get  a  sat¬ 
isfactory  result.  Where  misapplica¬ 
tion  has  taken  place,  it  has  been 
done  on  the  basis  for  the  jrrevious 
application  of  hot  air  heat  where 
a  contractor  says,  “.Most  six-room 
houses  in  these  parts  recpiire  so 
many  Htus  of  heating.”  Fhe  mis¬ 
applications  are,  in  the  eyes  of 
competent  designers,  imbecilic.  Fhe 
units  have  been  placed  near  bed¬ 
rooms  withemt  soundproofing.  Fur¬ 
nace-heating-sized  duct  work  has 
been  sjx?cifiecl  (in  general  it  takes 
ducts  larger  than  for  heating). 

Corrosion  protection  against  con¬ 
densation  during  the  ccxiling  cycle 
has  not  been  planned.  ( Fhese  are 
all  things  that  most  certainly  vanish 
as  the  manufacturers  build  compe¬ 
tent  sales  and  service  field  organ¬ 
izations.) 

Utility  organizations  have  sensed 
that  one  of  their  constructive  roles 
is  in  the  area  of  pilicing  the  heat 
pump  market.  .Several  utilities  have 
put  together  customer  check  lists 
which  encourage  the  ultimate  owner 
to  check  the  contractor’s  reliability, 
to  check  his  warranty,  and  to  make 
sure  that  certain  fundamentals  ol 
good  design  have  been  observed  in 
the  design  and  installation  of  the 
new  equipment.  In  one  area  of  high 
heat  jnimp  concentration,  the  util- 
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ity,  in  extreme  cases,  had  to  go  to 
tlie  builders  in  the  area  and  warn 
them  against  out  ol  town  contrac¬ 
tors  that  came  in  and  made  margi¬ 
nal  installations  which  would  result 
in  dissatisfactions  for  the  developer. 

In  summary,  while  the  capital  cost 
for  a  good  heat  pump  installation  is 
sizable  it  is  less  than  the  ecpiipment 
required  for  comparable  climate  con¬ 
trol.  Even  the  o|jerating  costs  are 
tonsidered  reasonable  as  a  result  of 
the  favorable  coefficient  of  perform¬ 
ance.  The  most  serious  hindrance 
to  really  widespread  use  of  this  new 
climate  control  technique  seems  to 
revolve  al>out  the  development  of 
comjietent  design,  installation  and 
service  facilities.  Each  member  of 
the  industry  should  become  active 
in  helping  this  situation.  Surely  the 
utility  companies  can,  and  in  most 
cases  are,  offering  guidance  and  as¬ 
sistance  in  these  areas.  In  many 
areas,  utility  companies  have  drayvn 
together  architects,  engineers  and  in¬ 
terested  contractors  to  discuss  yvith 
them  the  ojiportunities  and  prob¬ 
lems  inherent  in  this  neyv  methiMl 
of  comfort  control.  With  meetings 
such  as  this,  they  are  helping  to  live 
down  some  of  the  heat  pump’s  ear¬ 
lier  black  eyes  and  making  construc¬ 
tive  recommendations  on  insulation 
as  well  as  presenting  the  facts  on 
ojierating  costs,  etc.  I'liese  forums 
have  proved  to  be  a  particularly 
jKitent  constructive  force. 

How  About  Conversions? 

■Many  excellent  conversion  jobs 
have  been  undertaken  in  residen¬ 
tial  and  commercial  buildings. 
Here  again,  the  recpiirement  for  the 
careful  design  approach  is  required, 
riiere  are  lots  of  pitfalls.  For  in¬ 
stance,  many  of  the  older  buildings 
do  not  have  insulation  and  are  sub¬ 
ject  to  high  ojierating  costs,  .\ddi- 
tionally,  yvhere  the  ducting  is  mini¬ 
mal  from  the  jMiint  of  vieyv  of  heat¬ 
ing,  it  is  inadecpiate  to  supply  the 
recpiired  volume  of  cooling  air  and 
the  jierformance  of  the  unit  is  un¬ 
satisfactory.  Also  in  regard  to  the 
ducts,  there  is  a  possiliility  that, 
where  uninsulated  galvanized  duct¬ 
ing  has  not  been  used,  there  yvill  be 
condensation  problems,  yvhich  yvill 
cause  the  existing  ducts  to  rust.  To 
serve  this  conversion  market,  some 
of  the  manufacturers  have  created 
evaporators  that  fit  over  the  exist¬ 
ing  gas  furnace  so  that  the  existing 
furnace  bloyver  can  supply  the  air 
over  the  evaporator  and  into  the 
cooling  ducts.  W’herever  the  volume 
of  air  available  from  the  bloyver  and 
the  ducts  is  satisfactory,  this  proves 
to  be  an  excellent  practice. 


HEAT  PUMP  ABCs 

Heat  Pump— refrigeration  cycle  machine  that  moves  heat  in  either 
direction.  .As  such  it  becomes  a  heating  or  ccxiling  device  depending 
on  its  application  and  control. 

Coefficient  of  Performance— The  heat  pump  moves  heat  rather  than 
creates  it.  The  COP  is  the  ratio  of  the  useful  energy  obtained  to  the 
energy  required  to  pump  the  heat  from  place  to  place.  The  COP 
varies  with  ambient  temperature  from  a  high  (in  the  order  of  3.4)  at 
high  temperatures  to  a  low  (1.5)  at  low  temperatures.  (^OP  of  3 
means  that  1  kwh  of  pumping  energy  delivers  3  kyvh  of  heat.  The 
(iOP  is  one  of  the  keys  to  neat  pump  economy. 

Heat  Sources— .All  substances  contain  heat  until  they  reach  absolute 
zero.  Heat  pumps  are  usually’  classified  by  the  heat  source  medium 
and  the  heat  sink  medium.  Hence  the  air-to-air  heat  pump  takes  heat 
from  the  air  and  discharges  it  to  air.  .After  air,  water  is  the  most 
common  source.  Using  air  or  water  heat  exchangers,  heat  may  be 
extracted  or  dumped  to  the  ground  or  in  a  variety  of  industrial 
processes. 

Split  .Systems— .A  unit  in  which  the  compressor  and  one  heat  ex¬ 
changer  (evaporator  or  condenser  depending  on  heating  or  ccx}ling 
cycle)  are  located  remotely  from  the  heat  exchanger  yvhich  supplies 
the  desired  heating  or  cooling.  Split  systems  are  advantageous  where 
space  or  noise  or  availability  of  an  external  heat  source  may  cause 
limitations. 


This  bI<Kk  diagram  of  air-to-air  heat  pump  shows  how  control  valve 
reroutes  the  refrigerant,  changes  role  from  heating  to  cooling 
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COMPARATIVE  OPERATING  COSTS 


The  heat  pump  is  compared  with  electric  resistance  heating,  with  gas  and 
with  oil  in  this  study  of  fuel  costs  in  typical  Western  cities 
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M  cthcKis  are  available  for  estimat¬ 
ing  operating  costs  ol  coal,  gas  anti 
oil  etjiiipment.  Why  are  they  not  ap¬ 
plicable,  with  slight  modifications, 
to  the  heat  pump? 

To  answer  this,  it  is  necessary  to 
consider  the  characteristics  of  the 
air-source,  electric-driven  heat  ])ump, 
which  is  simply  a  refrigeration  ma- 
ihine  used  to  supply  heat  to  a  space. 

typical  performance  curve  for  a 
heat  pumj)  is  shown  in  Fig.  1.  Note 
that  the  heating  output  is  not  con¬ 
stant  but  decreases  as  the  outdcKU 
dry  bulb  temj)erature  decreases.  In 
contrast,  the  heating  output  of  a  gas 
or  oil  furnace  is  the  same  regaiclless 
of  the  outdoor  temperature;  that  is, 
a  furnace  rated  at  80,000  Rtu  pet 
hour  always  delivers  heat  at  ap¬ 
proximately  that  rate  to  supply  the 
amount  of  heat  needed  by  the  resi¬ 
dence;  it  merely  operates  for  longei 
jteriods  during  colder  weather. 

Fherefore,  one  characteristic  of  a 
heat  pump  that  is  dilferent  from 


conventional  oil,  gas  or  coal  heat¬ 
ing  systems  is  that  its  heating  out¬ 
put  varies  with  the  outdcxir  tem- 
jjerature;  that  is,  it  is  a  function  of 
the  weather. 

.\  heat  pump  sufficiently  large  to 
handle  the  heat  loss  of  a  house  in 
the  coldest  weather  will  generally  be 
oversize  for  the  summer  ccxiling  re- 
cjuirement.  It  is  both  economical 
and  practical  to  select  the  unit  on 
the  basis  of  the  cooling  need  and 
add  electric  resistance  heaters  to 
make  up  the  heating  deficiencv 
during  short  periods  of  cold 
weather.  1  he  efficiency  of  a  heat 
pump  is  considerably  greater  than 
that  of  electric  resistance-type  heat¬ 
ers;  hence,  to  predict  the  total 
power  consumption  of  the  system, 
it  is  necessary  to  estimate  the 
amount  ol  heat  supplied  by  each 
of  the  two  devices.  These  separate 
amounts,  however,  are  a  function 
of  construction  of  the  residence  and 
its  geograjjhic al  location. 


In  Fig.  1,  curves  A  and  li  repre¬ 
sent  the  heat  ret|uirements  of  two 
houses  as  a  function  of  outdoor 
temj)erature.  The  balance  point 
temperature  is  the  outdoor  tempera¬ 
ture  at  which  the  heat  pump  out¬ 
put  is  just  ecjual  to  the  house  re- 
t|uirement.  House  A  has  a  greater 
heat  loss  under  design  conclitions 
than  house  B;  hence,  its  balance 
point  occurs  at  a  higher  outdoor 
temperature,  32  F  vs  2.5  F.  Within 
these  tem|)erature  limits,  part  of  the 
house  A  ret|uirement  is  supplied 
by  resistance  heaters,  whereas  the 
house  B  heat  is  supplied  entirely 
by  the  heat  pump.  During  the  time 
the  outdoor  temperature  is  between 
these  limits  each  Btu  supplied  to 
house  .\  will  cost  more  than  that 
to  house  B.  Consecjuently,  the  time- 
temj)erature  history  of  the  locality 
must  be  considered  in  predicting 
operating  costs. 

In  summary,  the  j)erformante 
characteristics  of  a  heat  pump-re¬ 
sistance  heater  combined  system  are 
dependent  on  the  outdoor  tem|)era- 
ture  existing  at  a  given  time.  Hence, 
prediction  methods  for  gas  and  oil 
heating  systems  are  not  a|)plitable 
and  special  procedures  must  be  de- 
velojied  for  residential  heat  pumps. 

file  operating  cost  prediction 
problem  can  be  divided  into  two 
parts: 

1.  What  is  the  total  Btu  require¬ 
ment  of  the  residence  for  the  heat¬ 
ing  season?  This  is  a  function  of 
the  size  and  construction  details  of 
the  residence  (heat  loss)  and  its  geo¬ 
graphical  location  (weather).  Note 
that  the  Btu  reejuirement  is  inde¬ 
pendent  of  the  heating  system; 
hence,  this  phase  of  the  problem  re- 
ejuires  the  same  information  whether 
the  fuel  be  coal,  gas,  oil  or  electricity. 

2.  How  much  does  it  cost  annual¬ 
ly  to  supply  the  Btu  requirement  of 
item  1?  This  is  a  function  of  the 
efficiency  of  the  heating  system  and 
the  unit  cost  of  the  electrical  energy. 

Only  in  the  case  of  the  heat  pump 
are  items  i  and  2  interrelateci;  the 

Fig.  I  —  Calculated  and  actual  heat  loss 
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TABLE  1  -  RELATIVE  ELECTRIC  COSTS 
<COMPUTEO  TO  NEAREST  DOLLAR  —  DEMAND  CHARGES  NOT  INCLUDED) 

Electric 

Rate  Phoenix  Sacramento  Portland 


Heat 

Electric 

Heat 

Electric 

Heat 

Electric 

Pump 

Heat 

Pump 

Heat 

Pump 

Heat 

</Kwh 

S,600  KKh 

8,400  KkIi 

6,I(N)  Kwh 

14,600  Kwh 

10,900  Kwh 

21,200  Kwh 

.5 

$18 

$  42 

$  31 

$  73 

$  55 

$106 

.75 

27 

63 

46 

110 

82 

159 

1.00 

36 

84 

61 

146 

109 

212 

1.25 

45 

105 

76 

183 

136 

265 

1.50 

54 

126 

92 

219 

164 

318 

1.75 

63 

147 

107 

256 

191 

371 

2.00 

72 

168 

122 

292 

218 

424 

2.25 

81 

190 

137 

329 

245 

477 

2.50 

90 

210 

153 

365 

273 

530 

weather  pattern  influences  not  only 
the  house  requirement,  but  the  effi¬ 
ciency  of  the  heating  system  as  well. 
.\  prediction  methotl  taking  these 
factors  in  mind  has  been  reported 
(reference  1*))  and  was  used  to  de¬ 
velop  the  cost  data  presented  below. 

To  give  some  feel  for  the  relative 
operating  costs  of  different  tyjjes  of 
heating,  and  especially  of  the  oper¬ 
ating  costs  of  heat  pum|>s  in  resi- 
tlences,  a  house  design  was  selected 
for  analysis.  This  house  was  then 
)laced  in  three  different  cities,  name- 
y,  Phoenix,  Sacramento  and  Port¬ 
land,  a  heat  pum|)  selection  made 
and  o|)erating  costs  computed  and 
compared  with  other  forms  of 
heating. 

The  Home 

riie  home  chosen  was  1,.">00  stj  ft 
in  floor  area  (30x50  ft)  with  me¬ 
dium  weight  side  walls  incorjjorat- 
ing  1  in.  of  insulation,  with  1  in.  of 
insulation  in  the  ceiling.  The  floor 
was  a  concrete  slab  [x)ured  on  the 
ground  with  standard  retommended 
edge  insulation  around  it.  The  sin¬ 
gle-pane  windttws  had  a  total  area 
of  2n*/c  t>f  the  gross  wall  area. 

*1.  S.  F.  Oilman  and  W.  Clausrn  "Predict- 
in(f  .Annual  Hratinfc  Costs  of  Residential  Heat 
Pumps.”  ASHR.AE  Journal,  Vol.  1,  No.  5,  p  52, 
May  1959. 


The  Climate 

The  cities  of  Phoenix,  .Sacramento 
and  Portland  were  selected  as  typify¬ 
ing  the  various  climates  in  the  West 
Coast  region. 

Phoenix  is  representative  of  a  hot, 
arid  region  with  a  mild  winter  cli¬ 
mate.  i'he  cooling  design  tem|K‘ra- 
ture  is  105  F  and  the  winter  is  25  F. 
The  daily  range  of  temperature  is 
quite  large,  being  about  30  F.  Phoe¬ 
nix  is  at  35  North  latitude  and 
1,100  ft  above  sea  level.  It  has  1,700 
heating  degree-davs  basetl  on  a  65  F 
datum. 

Sacramento  has  a  mihler  summer 
and  a  more  severe  winter  than  Phoe¬ 
nix.  The  cooling  design  tenqrera- 
ture  is  100  F"  and  the  winter  design 
is  30  F.  The  daily  range  of  dry-bulb 
temjjerature  is  18  F  and  it  has  ap¬ 
proximately  2,800  heating  degree- 
days.  It  is  at  a  latitude  of  39°  and 
is  about  100  ft  alxjve  sea  level. 

Portland,  Ore.,  is  in  what  would 
be  termed  a  temperate  climate: 
hence,  very  little  summer  cooling  is 
required.  The  cooling  design  tem- 
|)erature  is  only  90  F,  but  winter  de¬ 
sign  is  10  F.  Typical  of  sea  coast 
areas,  the  daily  range  of  dry-bulb 
temjjerature  is  small,  being  about 
18  F.  It  is  at  latitude  46°  at  sea  level, 
has  4,600  heating  degree-days,  or  2.7 
times  as  much  as  Phoenix. 


Heat  Pump  System 

For  residences,  the  accepted  pro¬ 
cedure  is  to  select  the  air-source  heat 
pump  to  match  the  design  cooling 
load  with  the  c«K)ling  cajjacity  of  the 
unit.  In  most  localities  and  homes, 
the  heating  cajjacity  of  the  heat 
jnimp  is  not  sufficient  to  supjdy  the 
heating  requirements  during  colder 
weather.  .\s  a  consetjuence,  supjjle- 
mentary  heat,  usually  in  the  form  of 
resistance  heaters,  is  ordinarily  in¬ 
stalled  to  make  uj)  the  deficiency 
(see  Fig.  1).  I'herefore,  since  this 
home  would  have  a  large  cooling 
load  in  the  hotter  climate  of  Phoe¬ 
nix  than  in  the  temjjerate  area  of 
Portland,  the  heat  pumj)  unit  would 
be  of  different  si/e  in  the  three  cities, 
although  located  in  a  house  of  the 
same  construction. 

In  the  three  cities  being  consid¬ 
ered,  the  cooling  loads  are  apjiroxi- 
mately  3,  21/0  and  2  tons  of  air  con¬ 
ditioning  in  Phoenix,  .Sacramento 
atul  Portland,  res|K‘ctively.  The  sig¬ 
nificance  of  this  IS  that  the  heating 
tajjacity  of  the  heat  pumj)  in  the 
Portland  residence  will  require  suj>- 
jjlementarv  resistance  heating  at  a 
somewhat  higher  outdoor  temjjera- 
ture  than  in  the  other  two  cities. 
This  points  uj)  the  statements  made 
jireviously  that  it  is  necessary  to  con¬ 
sider  both  the  heat  jjumjj  system  and 


TABLE  2 -RELATIVE  FOSSIL  FUEL  COSTS 


(COMPUTED  TO  NEAREST  DOLLAR) 


Gas  Rate 

Phoenix 

Sacramento 

Portland 

Oil  C'.ost 

Phoenix 

Sacramento 

Portland 

^/Therm 

4.50  Therms 

780  Therms 

1,140  Therms 

.5.50  Gal 

(iOO  Gal 

870  Gal 

5 

.$23 

$  39 

$  57 

10 

$.35 

$  60 

$  87 

6 

27 

47 

68 

11 

38 

66 

96 

7 

31 

55 

80 

12 

41 

72 

104 

8 

36 

62 

91 

13 

45 

78 

113 

9 

41 

70 

103 

14 

48 

84 

122 

10 

45 

78 

114 

15 

52 

<K) 

lil 

11 

50 

86 

125 

16 

55 

96 

139 

12 

54 

94 

137 

17 

59 

102 

148 

13 

59 

101 

148 

18 

62 

108 

157 

14 

63 

109 

160 

19 

66 

114 

165 
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HEAT  PUMP  REPORT 


the  ItKaiity  wlieh  considering  system 
jK‘iforinaiue  and  operating  cost. 


A  UTILITY  LOAD  BUILDER 


Heating  Costs 

Results  of  applying  the  reference 
I  o|)eiating  cost  prediction  proce¬ 
dure  yield  annual  heating  kilo¬ 
watt-hour  recpii remen ts  for  the  heat 
pump  were  as  follows; 

Phoenix  .  3,600  kwh 

Sacramento  .  kwh 

Portland  .  10,9tl0  kwh 

The  significance  of  the  greater 
need  for  electric  resistance  heating 
in  colder  climates  is  indicated  by 
the  fact  that  although  Portland  has 
2.7  times  as  many  degree-days  as 
Pltoenix,  it  recpiires  slightly  more 
than  three  times  as  much  electric 
|K)wer  over  the  heating  season. 

Calculations  were  also  made  for 
straight  electric  heating  as  well  as 
gas  and  oil  heating.  Results  are 
shown  in  Tables  1  and  2  in  terms 
of  dollars  of  seasonal  o|)erating  costs 
for  various  rates. 

.\nother  factor  influencing  rela¬ 
tive  electric  costs  is  a  demand 


TABLE  3 --WINTER  DEMAND 
Sacramento  Phoenix  Portland 

Heat  Pump* 

(i.7  kw  7.9  kw  10.5  kw 

Electric  Heating 
11.2kw  12.5  kw  15.0  kw 

•Includes  compressor,  fans,  resistance  heat. 


charge  that  some  utilities  apply,  ft 
is,  therefore,  desirable  to  maintain 
the  total  system  demand  as  low  as 
[tossiblc.  1  able  3  shows  the  com¬ 
puted  demands  for  the  selected  heat 
pumps  in  the  three  cities.  Since  re¬ 
sistance  heaters  are  applied  in  fixed 
increments  of  capacity,  the  values  in 
the  table  are  minimums.  .\s  would 
be  exjx-'cted,  the  demand  increases 
as  the  winter  design  temperature 
decreases.  The  heat  jnnnj)  demand 
langes  from  (iO'/^-  to  70*^^  of  that 
recpiired  for  the  completelv  electri¬ 
cally  heated  home. 

The  above  operating  cost  and 
electrical  demand  data  ajrply  to  the 
1.500-stj-ft  home  described  early  in 
the  article.  However,  all  data  can 
be  extended  cpiite  accuratelv  to 
larger  or  smaller  homes  of  equiva¬ 
lent  construction  by  pro|K)rtioning 
the  scpiare  feet  of  floor  area.  This 
is  to  sa\,  a  home  two-thirds  the 
si/e  would  ha\e  approximately  two- 
thirds  the  listed  electrical  demands 
and  operating  costs.  .Also,  the  tabu¬ 
lated  data  apply  to  the  selected 
home  in  other  localities  having 
comjrarable  climates. 


In  recent  years  Western  utilities 
have  been  experiencing  peak  loads 
during  the  summer  caused  by  sum¬ 
mer  pumping  loads  and  the  increas¬ 
ing  use  of  air  conditioning. 

I.(K)king  for  methods  to  smooth 
out  these  summer  peaks,  they  have 
found  a  great  potential  help  in  the 
heat  pump.  This  unit  can,  with  the 
same  kilowatt  input,  give  peak  sum¬ 
mer  ccxjling  and  winter  heating,  thus 
creating  a  steady  load. 

Meanwhile,  internal  heat  sources 
in  schcKils,  restaurants  and  industrial 
and  commercial  buildings  have  risen 
tremendously.  Lighting,  machines, 
sun  load  through  large  glass  areas 
have  increased  the  internal  heat  to 
the  point  where  cooling  is  required 
even  in  tenqx?rate  climates  where 
cooling  was  not  considered  at  all  10 
years  ago. 

.An  analysis  of  the  capital  costs 
involved  in  installing  a  heat  pump 
system  is  very  sinqjle.  Once  it  is 
assumed  that  some  form  of  cooling 
will  be  installed  it  can  be  said  that 
the  cost  per  ton  for  a  standard  air 
conditioning  unit  will  just  about 
equal  the  cost  jxt  ton  of  a  heat 
pump.  Thus,  the  heating  plant  is 
free  and  the  economic  study  shifts 
to  the  matter  of  fuel  costs. 

Pacific  Gas  and  Electric  Co.  made 
a  study  of  a  hy|>othetical  single- 
storv  California  contenqxxarv  office 
building  and  worked  out  some  fig¬ 
ures  it  felt  would  be  useful  and 
ada|)table  to  other  situations.  It 
those  three  different  floor  areas, 
5,000,  10,000  and  100,000  sq  ft.  It 
was  assumed  the  lighting  loads  and 
density  of  occupanev  woidtl  be  nor¬ 
mal  and  that  the  design  temperature 
woidd  be  .35  F. 

It  was  recognized  in  this  study 
that  capital  costs  were  largely  de¬ 
pendent  on  the  architect’s  design 
and  the  physical  location  of  system 
com|K)nents.  Also,  based  on  operat¬ 
ing  costs  alone,  electric-driven  equip¬ 
ment  was  selected  as  the  most  logi¬ 
cal  type  to  consider. 

losing  the  jnesent  worth  contej)t. 


the  company  was  able  to  draw  the 
following  conclusions: 

For  the  5,(M)0-sq-ft  building  there 
was  a  $6,550  saving  in  cost  if  a  heat 
pump  was  installed,  but  a  $132 
annual  energy  charge  was  incurred 
over  and  above  the  annual  energy 
charge  for  an  air-conditioner-gas 
furnace  combination.  The  present 
worth  concept  allowed  the  company 
to  say  that  a  saving  of  $6,550  in 
capital  outlay  would  give  it  $570 
per  year  for  increased  ojierating  ex- 
jxnses.  This  assumed  a  6^  interest 
rate  on  money  and  a  20-year  equip¬ 
ment  life. 

.As  noted,  the  increased  annual 
energy  charge  over  and  above  en¬ 
ergy  costs  for  a  furnace-air  condi¬ 
tioner  combination  was  only  $132, 
meaning  that  a  heat  pump  was  not 
only  economically  feasible  for  instal¬ 
lations  in  San  Francisco  but  actual¬ 
ly  would  save  the  |)urchaser  money. 
Excluded  from  the  analysis  were 
maintenance  costs,  which  would 
seem  to  favor  the  heat  pump,  be¬ 
cause  maintenance  should  be  the 
same  as  on  a  straight  air  conditioner. 

.A  summarv  of  the  results  of  this 
study  ap|)lied  to  the  various  sized 
buildings  apjiears  in  the  accompany¬ 
ing  table. 

There  is  an  additional  feature  of 
the  heat  pump  that  gives  it  an  ad¬ 
vantage  over  a  conventional  fuel- 
fired  heating  system  so  far  as  eco¬ 
nomics  is  concerned,  that  is,  the 
heated  air  exhausted  from  a  build¬ 
ing  can  be  passed  over  the  heat  col¬ 
lector  of  the  heat  pump  and  the  heat 
content  can  be  recovered. 

With  local  ordinances  now  requir¬ 
ing  four  or  five  air  changes  per 
hour  in  restaurants  and  other  pub¬ 
lic  buildings,  this  method  of  heat 
recovery  gives  the  heat  pump  a 
definite  advantage.  This  heat  re¬ 
covery,  as  well  as  the  internal  heat 
sources  —  people,  lighting,  machines 
—in  most  instances  will  take  care  of 
the  question  of  back-up  heaters. 

So  far  only  the  economics  of  the 
heat  j)ump  have  been  discussed.  It 


ESTIMATED  SAVINGS  USING  COMMERCIAL  HEAT  PUMP 


(1) 

(2) 

(3) 

(4)* 

(3-4) 

Buildin!>: 

Size 

Capital  Saving 
Using 

.Annual  Value  of 

Inrrea.sed 
Electric  Ciosts 
Using  a 

Estimated  .Annual 
Net  Saving  to 
Owner  Using 

(Sq  Ft) 

a  Heat  Pump 

Capital  Saving 

Heat  Pump 

a  Heat  Pump 

5,000 

$  6,550 

$  570 

$  132 

$  438 

10,000 

$  13,634 

$  1.280 

$  103 

$1,177 

100,000 

.$122,000 

$10,600 

$1,217 

$9,383 

‘This  column  is  obtained  by  subtracting  the  annual  operation  costs  of  a  gas  heater-electric  air  con¬ 
ditioner  combination  from  the  operating  costs  of  a  heat  pump. 


Residential  Consumption 
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How  Heat  Pump  Saturation  will  affect  Residential  Loads. 


Assumptions 

Heat  Pump  energy 

Present  day  Popul 

requirement- 11,000  K 

ition  and  per  capita 

wh/yr. 

Consumption 

^Today 
Kwh  C 

s total  Residential^ 
.onsumption 

Heot  Pu 
Totol  R 

/o  HP  Soturotion 
mp  Kwhs Today^ 
esidentiol  Kwh 

x  i  ;  I 

0  25  SO  75  100 

V.  Heat  Pump  Soturotion 


tloes  have  other  advantages  whicli 
might  iiulude: 

1.  A  year-round  system  ot  air  lon- 
ditioning  witit  a  reversible  rule  in¬ 
stantly  available  lor  either  lieating 
or  tooling. 

2.  1  he  same  equipment  serves  tor 
(ooling  or  heating,  giving  undivided 
maintenante  and  operating  responsi¬ 
bility. 

3.  rite  heating  boiler  is  elimi¬ 
nated,  thus  eliminating  its  tost,  the 
space  it  would  octupy  and  the  fuel. 

4.  With  the  heat  pump  there  is 
no  fuel  delivery  or  ash  disposal 
problem. 

5.  With  smoke  abatement  regula¬ 
tions  betoming  increasingly  strin¬ 
gent,  the  heat  pump  eliminates  the 
air  pollution  problem. 

().  With  a  definite  upward  trend 
in  the  cost  of  fossil  fuel  and  the 
relatively  level  cost  curve  for  elet- 
tric  energy,  heat  pumj)  plants  are 
expected  to  show  a  progressively 
greater  saving  as  time  goes  on. 

Residential  Use 

.\lthough  many  hesitate  to  predict 
saturation  figures  five  and  ten  years 
hence,  utility  sales  managers  gener¬ 
ally  are  optimistic  about  the  future 
of  the  heat  |)ump  in  the  home. 
Those  willing  to  make  an  cxlucated 
guess  put  1970  saturation  as  high 
as  (ib'/c  where  climate  is  particularly 
favorable  and  as  low  as  1%  where 
there  is  little  demand  for  summer 
cooling.  The  majority  placed  their 
estimates  between  5  and  12^. 


Fifteen  of  the  20  representative 
utilities  queried  by  Ei.kciricai.  Wksi 
are  pushing  residential  heat  pumps 
actively  anti  an  additional  eight  are 
promoting  on  a  “limitetl  basis”  or 
are  including  heat  pumps  along  with 
other  electric  heating  in  the  Gold 
.Medallion  program.  I  hese  utility 
promotions  include  special  sales 
campaigns,  advertising  in  all  media, 
consumer  b(K)klets,  personal  calls 
and,  in  some  cases,  wiring  allow¬ 
ances  and  help  with  financing. 

.A  favorable  note  for  the  future 
is  the  fact  that  “nature’s  air  con¬ 
ditioning,”  a  strong  competitor  in 
some  areas  of  the  West,  is  begin¬ 
ning  to  seem  less  adequate.  Reports 
from  Puget  Soiiml  and  San  Diego 
(where  residential  heat  pumps  were 
prominent  in  the  recent  Spring  Fair) 
imlicate  that  customers  who  have 
enjoyed  climate  control  in  downtown 
buildings  or  in  an  apartment  want 
it  in  their  homes. 

.Mso  favorable  to  increased  sales 
is  user  satisfaction  expressed  in  util¬ 
ity  surveys.  In  Las  Vegas  where  Nev¬ 
ada  Power  promotions  have  built  a 
high  saturation  (see  p  2),  91*^  of 
the  customers  surveyed  were  pleased 
with  their  installations.  .\  survey  of 
If  residential  heat  pump  customers 
in  .Southern  Galifornia  Edison  ter¬ 
ritory  uncovered  only  five  criticisms 
and  they  were  minor.  For  the  most 
part  customer  comments  ran:  "only 
thing  to  use”;  “finest  thing  that 
ever  happened  for  the  homeowner”; 
“wouldn’t  be  without  a  heat  pump.” 
Operating  costs  were  mentioned  as 


I 


“low”  in  a  number  of  instances. 

Residential  sales  managers  have 
had  their  share  of  the  problems  men¬ 
tioned  earlier  in  this  report.  The 
cure,  they  believe,  is  education, 
which  is  essential  to  get  (1)  qualified 
people  to  install  ami  maintain  the 
units;  (2)  good  engineering  and  real¬ 
istic  sizing  for  the  job;  (3)  users  who 
understand  the  cxjuipment  and  how 
to  operate  it  (too  many  people,  they 
say,  look  iqM)n  the  heat  pump  as 
just  another  refrigerator,  or  expect 
it  to  act  as  a  quick  recovery  unit). 

Utilities  are  doing  their  part  in 
this  educational  job,  devoting  engi¬ 
neering  man-hours  to  field  advisory 
service;  distributing  consumer  book¬ 
lets  that  tell  the  story  in  language 
the  homemaker  can  understand; 
conducting  intlustry  meetings  and 
classes.  Last  .May  160  people  from 
57  firms  attended  a  PG  and  E  heat 
pump  seminar  in  Fresno.  Similar 
industry  meetings  have  been  held 
previously  in  Fresno  and  in  Bakers¬ 
field.  A  12-lesson  course  put  on  in 
Sacramento  by  S.MUD  and  a  com¬ 
mittee  of  manufacturers  and  distri¬ 
butors  enrol letl  264  people  before 
registration  was  closed  because  the 
auditorium  could  not  accommodate 
all  who  wantetl  to  attend. 

However,  ilespite  a  tlefinite  im- 
prosement  in  some  areas  there  is  a 
way  to  go  yet,  the  utilities  believe, 
(.ood  refrigeration  men  to  guide 
electrical  and  mechanical  contrac¬ 
tors,  service  organizations  in  every 
city  to  give  guaranteed  maintenance 
are  among  the  needs  cited  by  indi¬ 
vidual  executives. 

The  intent  is  to  insist  on  quality 
and  utilities  are  supporting  dealers 
on  that  basis.  It  can  be  summed  up 
in  a  comment  by  the  residential  sales 
manager  of  one  of  the  first  utilities 
to  promote  the  heat  pump:  “Yes,  we 
are  still  going  after  residential  heat 
pump  business  but  we  are  doing  it 
with  a  rifle  instead  of  a  shot  gun.” 


Report  continued  on  p  64 
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ROLL  CALL! 

Check  The  Record 

□  More  miles  in  use  underground  than  any  other  fibre  conduit. 

□  oldest  installations  □  some  go  back  60  years  and  are  still 
going  strong.  □  wide  acceptance...  □  by  power  and  light  utilities 

□  by  telephone  companies  □  general  contractors  □  industry 

□  also  by  cities  and  municipalities  □  first  fibre  conduit— we 
introduced  it  in  1893.  □  first  C.  A.  Conduit  (coupling  attached) 

□  first  Klean-Kote  for  cleaner  handling. 

When  anyone  pays  us  the  compli-  brand  and  quality  made  by  us  alone, 
ment  of  calling  some  other  make  of  Vital  electrical  cables  deserve  the 
fibre  conduit  “orangeburg  type”  best  protection  and  we  have  spent 
please  remember  that  “Orangeburg  nearly  70  years  trying  to  make 
type”  does  not  mean  Orangeburg  Orangeburg  Brand  Fibre  Conduit 
Brand  Fibre  Conduit.  That’s  the  the  best  that  money  can  buy. 

**No  substitute  is  as  good  as  the  regular*^  it  tries  to  replace. 

KLEAN-KOTE* 

ORANGEBURG' 

BRAND 

FIBRE  CONDUIT 

FLINTKOTE 


•  KLCAN'KOTE  is  a  THAOE.MANK.  U.  S.  fATCNTAPPUCO  fOR* 


Orangeburg  Manufacturing  Co.,  Orangeburg,  New  York.  Division  of  The  Flintkote  Company,  Manufacturer  of  America’s  Broadest  Line  of  Building  Products 
Orangeburg  Klean-Kote  is  distributed  by  Graybar  Electric  Company  and  General  Electric  Supply  Company  with  Branches  and  Stocks  in  Principal  Cities. 


For  phone  number  of  closes!  representative  see  advertising  index  in  back  of  book. 
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Service  Shop  Feud 


rhat  the  official  jxjsition  of  Electrical  Apparatus  Service  Assii. 
(formerly  NISA)  barring  General  Electric  and  Westinghouse  from 
advertising  in  its  EASA  News  or  exhibiting  at  its  annual  conven¬ 
tion  at  the  Jack  Tar  Hotel,  San  Francisco,  June  11-14,  was  not  the 
unanimous  opinion  of  all  members  was  demonstrated  in  the  floor 
action  during  the  business  session  of  the  convention.  After  a  report 
by  W’illiam  Wheeler,  New  York,  as  chairman  of  the  Small  Business 
Protective  Committee,  gathering  case  histories  of  abuses  by  the  two 
manufacturers’  service  shops  which  has  resulted  in  action  to  inves¬ 
tigate  them  by  the  Federal  Trade  Commission,  a  motion  to  negate 
the  official  stand  of  the  directors  came  to  the  fl(x)r  and  was  hotly 
debated.  Although  tabled  the  incident  showed  that  the  boycott  on 
the  manufacturers’  advertising  was  not  favored  by  all  independent 
shop  owners,  even  if  by  the  majority.  (Story  next  month.) 


Chris  Klawa  New  Oregon  Chief  Inspector 


To  succeed  W.  R.  Volheye,  who  retired  as  chief  electrical  inspec- 
)r  for  Oregon,  his  assistant,  Chris  Rlawa,  was  appointed  as  chief 


tor  for  Oregon,  his  assistant,  Chris  Rlawa,  was  appointed  as  chief 
by  Oregon’s  Bureau  of  Labor,  under  which  state  electrical  inspec¬ 
tion  is  conducted.  Rlawa,  prior  to  joining  Volheye  in  1956,  was  an 
electrical  ins[>ector  for  Portland  for  21  years.  Leslie  F.  Lynch  will 
become  the  assistant  chief  for  Oregon. 


Housepower  Forums  in  Southern  California 


.More  than  250  enrolled  in  the  House|Kiwer  Forums  conducted 
by  Southern  California  Edison  Co.  in  conjunction  with  its  promo¬ 
tion  of  the  Medallion  Home  drive  throughout  the  area  it  serves. 
The  6-lesson  course  of  EEI,  esjjecially  designed  to  help  electrical 
contractors  sell  .Medallion  Home  wiring,  supplements  efforts  to 
upgrade  local  wiring  ordinance  adequacy  recpiirements. 
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1$  the  electric  heat  pump  market, 
like  so  many  others  that  were  the 
electrical  contractors’  lor  the  selling, 
lost  to  them  now? 

Is  it  worth  while  to  take  another 
look  at  its  |M>tentials  and  make  a 
bcdated  but  energetic  fresh  start? 

What’s  been  going  on  with  this 
electrical  combined  heating  and 
cooling  device  that  has  taken  it  away 
into  other  fields? 

Our  survey  and  some  field  trips 
over  much  of  the  prime  area  for 
this  reverse  cycle  equipment  gives 
some  uncomfortable  answers  to  these 
questions.  To  put  them  bluntly: 

1.  All  is  not  yet  lost,  but  mighty 
close  to  it,  as  far  as  what  is  gener¬ 
ally  known  as  the  electrical  industrv 
is  concerned. 

2.  It  can  be  had  by  any  far-sighted 
electrical  contractor  who  organizes 
his  business  to  sell,  install  and  serv¬ 
ice  it.  But  he  must  mean  it,  not 
just  toy  with  it. 

.S.  This  market  so  far  has  been 
snatched  out  from  under  his  doze 
by  other  trades  and  crafts  who  are 
aggressively  selling  it.  They  are  his 
(ompetitors,  not  electrical  contrac¬ 
tors. 

Like  the  luminous  ceiling  busi¬ 
ness  anti  the  kitchen  modernization 
business,  which  electrical  contractors 
alst)  are  in  danger  of  losing,  the  heat 
pump  business  overlaps  other  craft 
fields.  And  some  of  these  other 
craft  fields  have  pretty  nearly  taken 
it  over. 

It  is  not  sold  satisfactorily  to  a 
customer  as  a  piecemeal  thing.  The 
fu.ss  of  separate  deals  with  a  half  a 
dozen  crafts  kills  it  for  the  customer. 
He  wants  it  sold  and  delivered  as  a 
package.  And  the  electrical  contrac¬ 
tor,  if  he  w’ants  to  be  in  that  busi¬ 
ness,  must  be  the  prime  contractor 
—  the  general  —  and  take  under  his 
own  wing  the  craftsmen  other  than 


How  come  an  all-electrical  device  with  a  big 
future  is  being  sold  and  installed  now 
principally  by  a  variety  of  nonelectrical  en¬ 
terprisers?  Why  aren’t  the  electrical 
contractors  in  this  fast  growing 


HEAT  PUMP  BUSINESS? 


electricians  that  he  needs  lor  this 
spetialized  business.  So  far,  what 
heat  pump  business  electrical  con¬ 
tractors  have  done  has  been  as  sub¬ 
contractors  to  a  refrigeration  or  a 
sheet  metal  or  plumbing  contractoi . 
.\11  they  have  done  has  been  merely 
to  connect  the  motor  to  the  service. 
Cxtntractors  to  be  in  this  business 
themselves  must  reverse  this  situa¬ 
tion  and  be  the  producer. 

Of  the  contractors  of  all  types  who 
are  presently  doing  the  heat  pump 
business,  the  sheet  metal  contractors 
probably  predominate.  Refrigera¬ 
tion  contractors  come  next  in  num¬ 
bers  and  then  plumbing  and  heat¬ 
ing  contractors.  Electrical  contrac¬ 
tors  are  at  the  tail  of  the  list.  In 
many  cases  they  may  subcontract  to 
do  the  run  of  conduit  to  the  com¬ 
pressor  motor  and  even  connect  up 
the  controls  but  that  is  all.  Yet  it  is 
by  far  the  least  part  of  the  total  busi¬ 
ness.  Hence  it  carries  the  least  fi¬ 
nancial  return. 

Where  the  installation  involves  a 
two-piece  unit,  one  inside,  the  other 
outside  a  house,  naturally  there  is 
more  of  an  electrical  job.  At  the 
maximum,  where  a  new  service  is 
required  because  of  increased  ca¬ 
pacity  needed,  the  electrical  portion 
would  be  about  $300  in  proportion 
to  a  sheet  metal  contractor’s  $150 
to  $200  for  duct  work.  Where  the 
unit  derives  its  heat  or  dissipates  it 
from  a  water  source,  the  plumbing 
portion  of  the  job  would  become 
more  of  a  factor. 

\\’hy  many  electrical  contractors 
shun  heat  pump  business  in  total  is 
the  involvement  in  labor  jurisdic¬ 
tional  beefs  that  may  arise.  Work¬ 
men  from  each  of  these  crafts  are 
necessary,  plus  that  of  refrigeration 
machine  repair  and  service.  Con¬ 
ceivably  a  good  all  round  mechanic 
could  do  the  complete  installation 


job.  None  of  the  electrical,  plumb¬ 
ing  or  sheet  metal  skills  required 
are  complicated.  However,  the  craft 
unions,  if  the  contractor  runs  a 
union  shop,  are  jealous  of  their 
work  jurisdictions. 

Because  of  this  labor  situation, 
many  of  the  smaller  contracting 
firms  doing  heat  pump  business 
and  air  conditioning  operate  non¬ 
union.  For  those  that  operate 
union,  the  size  and  volume  of  busi¬ 
ness  must  be  such  as  to  justify  the 
contractor  keeping  employed  a 
union  electrician,  a  union  plumber, 
a  union  tinsmith  and  a  refrigera¬ 
tion  mechanic.  He  must  operate  as 
a  general  contractor  (in  California 
under  a  C-20  license).  The  success¬ 
ful  heat  pump  contractors  do  just 
this  or  else  sublet  the  electrical  or 
plumbing  or  sheet  metal,  as  the  case 
may  be,  to  others,  acting  as  the  con¬ 
tractor  themselves. 

This  permits  them  to  offer  the 
ultimate  consumer  a  complete  in¬ 
stallation  package  at  a  total  price. 
No  piecemeal  offering  to  the  cus¬ 
tomer  is  ever  satisfactory.  The  sell¬ 
ing  contractor  should  assume  full 
responsibility  to  deliver  a  complete¬ 
ly  operating  job  to  the  user.  To  do 
this  he  must  handle  all  the  inter¬ 
craft  business  as  well  as  the  procure¬ 
ment  of  the  equipment,  financing 
and  servicing. 

Service  is  the  most  important  fac¬ 
tor  to  provide  for  in  the  operation 
of  a  successful  heat  pump  business. 
While  the  equipment  of  the  major 
manufacturers  is  well  built  and 
should  operate  with  a  minimum  of 
service,  the  sale  of  a  heat  pump  does 
obligate  the  seller  to  deliver  satis¬ 
factory  performance  over  a  reason¬ 
able  length  of  time.  .\nd  when  it 
does  need  some  adjustment  or  part 
replacement,  the  customer  wants  to 
be  able  to  go  back  to  the  man  who 
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sold  and  installed  it  in  the  liriit 
place.  Service  is  part  of  the  busi¬ 
ness.  It  cannot  be  shrugged  off. 
Where  this  has  happened  the  busi¬ 
ness  has  received  a  black  eye,  justi¬ 
fiably  so. 

With  hermetically  sealed  refriger¬ 
ation  units  and  well-built  equip¬ 
ment,  the  service  aspect  of  the  busi¬ 
ness  is  not  a  real  deterrent.  Facili¬ 
ties  are  being  set  up  in  many  areas 
now  for  the  repair  and  rebuilding 
of  even  these  hermetically  sealetl 
units.  Rebuilt  units  are  available 
for  replacement  or  trade  in  for  the 
one  needing  repair.  With  hermeti¬ 
cally  sealed  units  most  service  calls 
come  from  need  for  control  adjust¬ 
ments. 

Distributors  and  manufacturers  of 
the  best  makes  hokl  service  training 
schools  or  classes  to  assist  the  heal 
pump  dealer  to  get  or  train  quali¬ 
fied  men.  Such  men  should  be  se¬ 
lected  for  their  adaptability  to  serv¬ 
ice  work  and  kept  on  it.  It  is  a 
mistake  to  depend  on  the  regular 
electrician  to  run  out  and  make  a 
service  call  when  his  work  is  pre¬ 
dominantly  in  the  construction  field. 
He  does  not  know  what  to  ilo  (juick- 
ly.  He  does  not  like  it.  .\nd  in  the 
busy  time  when  service  may  be 
neetled,  that  man  may  very  well  be 
tied  up  on  a  construction  job. 

Another  excuse  contractors  give 
for  not  being  in  this  heat  pump 
business  is  this  very  preoccupation 
with  new  construction.  Few  con¬ 
tracting  establishments  today,  espe¬ 
cially  in  the  competitive  field,  are 
set  up  either  to  sell  or  manage  serv¬ 
ice  and  modernization  work.  They 
have  no  available  manjxwer  for 
such  work.  Even  the  union  can¬ 
not  interest  its  members  in  training 
themselves  to  work  in  service  shops 
when  there  is  overtime  and  a  high 
pay  defense  or  big  construction  job 
in  prospect. 

.\s  a  result  the  growing  volume 
of  such  specialties  as  electric  heat¬ 
ing,  heat  pumps,  modernization,  is 
being  taken  over  by  others— either 
other  craft  contractors  or  by  non¬ 
union.  Both  NE(;.\  and  I  HEW  have 
been  trying  to  alert  their  members 
to  this  diversion  of  their  market. 

The  heat  pump  business,  in  a 
few  words,  is  available  to  contrac¬ 
tors  w’ho  go  into  it  as  a  business  in 
itself,  not  a  mere  sideline.  It  re¬ 
quires  a  selling  approach,  not  a 
labor  protective  one.  The  public  is 
ready  for  it  and  other  crafts  are  sell¬ 
ing  the  heat  pump  to  the  public  in 
increasing  volume.  The  electrical 
contractor  will  have  to  fight  to  win 
it  back,  but  his  weapons  will  have 
to  be  salesmanship  and  superior 
service. 


you  need-beeause  the 
Killark  line  is  complete!" 


Killark’s  complete  line  of  more  than  7,500  electrical  fittings  and 
fixtures  (including  over  200  Junction  Boxes)  is  your  assurance  of 
getting  the  correct  enclosure  for  every  job.  Choose  Killark  copper- 
free  aluminum  equipment  in  the  size  and  style  you  need — for 
greater  design  freedom,  better  operating  efficiency,  lower  cost. 
You’ll  get  fast  delivery  from  your  distributor  or  a  nearby  warehouse. 

'^(■KILLARK  “GR”  SERIES  JUNCTION  BOX  ...  available  in  eight  sizes  from 
X  X  to  11"  X  12"  X  8*4".  Choice  of  dome  covers  in 
four  heights  to  facilitate  heavy  splicing  or  mounting  terminal 
blocks.  Copper-free  aluminum  casting  with  reinforced  construction 
and  convenient  mounting  lugs.  Custom  hubs  placed  where  needed; 
drains  and  breathers  available.  Explosion-proof,  dust-tight,  and 
weather-proof.  *1)7 


"GR"  Junction  Box  with  shock-proof 
stressed  glass  for  instrument  mounting 


'GR"  Junction  Box  with  flat  cover 


^  Vondeventer  and  Easton  Aves.  •  St.  touts  13,  Mo. 

In  Canada:  Killark  Electric  ol  Canada,  Ltd.,  421  Islington  Ave.  South.  Toronto  18.  Ont. 
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HEAT  PUMP  REPORT 


PACKAGED  UNITS  OR  CENTRAL  STATION 

An  analysis  of  the  problems  encountered  in  selecting  packaged  or  central 
station  equipment  for  heat  pump  installations 


R.  E.  JAPHET.  PRODUCT  SALES  MANAGER.  COMMERCIAL  HEAT  PUMP  SALES.  WORTHINGTON  CORP. 


In  any  evaluation  of  the  relative 
merits  of  the  packaged  vs  central 
station-type  heat  pump,  all  the  prob¬ 
lems  confronting  the  engineer  in  the 
selection  of  a  standard  air  condi¬ 
tioning  system  will  apply.  And,  a 
few  additional  points  may  be  added 
concerning  the  over-all  building  and 
its  operation. 

1.  Aesthetic  appearance  of  the 
building. 

2.  For  a  large  single-story  build¬ 
ing  the  roof  may  have  to  be  rein¬ 
forced  if  packagetl  units  are  to  be 
mounted  on  it. 

3.  Floor  space  requirements  for 
central  station  equipment. 

4.  Service  cost  of  the  multiple  unit 
installation  including  inspection  vs 
that  of  central  station  equipment. 

5.  Sound  generated  by  the  equip¬ 
ment. 

6.  Operation  cost  of  electrical 
consuni])tion  per  unit  of  cooling. 

It  is  assumed  here  that  the  proj¬ 
ect  under  consideration  can  econom¬ 
ically  justify  the  installation  of  heat 
pumps,  ami  our  purjx>se  is  to  dis- 
luss  the  merits  of  packages  vs  cen¬ 
tral  station  equipment.  In  so  doing, 
particular  attention  must  be  paid  to 
the  following  fxjints. 

1.  Equipment  cost 

2.  Power  consumption 

.3.  Equipment  life 

1.  Inspection  and  service 


System  Comparison 

Three  types  of  systems  will  be 
contrasted  for  a  single-story  shop¬ 
ping  center  requiring  300  tons  of 
refrigeration. 

A.  Twenty  15-ton  split  packages; 
outdoor  sections  roof  mounted;  in¬ 
door  sections  ceiling  suspended. 

B.  Four  75-ton  commercial  split 
air-to-air  heat  pumps  with  four  out¬ 
door  units  roof  mounted  and  four 
multizone  units  floor  mounted. 

C.  Two  150-ton  commercial  split 
air-to-water  heat  pumps  with  four 
outdoor  units  roof  mounted  and 
eight  air  units  fhxrr  mounted. 

Heat  Pump  Equipment  Cost 

Budget  pricing  in  dollars  per  ton 
of  cooling  is  shown  in  the  accom¬ 
panying  graphs.  These  prices  de- 

[)end  on  the  make  of  equipment, 
ocal  union  rates  and  particular 
problems  of  the  project  under  con¬ 
sideration.  They  can,  however,  be 
useil  for  comparisons  of  the  types 
of  systems  when  no  unusual  circum¬ 
stances  have  to  be  considered.  .Such 
use  will  show: 

System  A— $  1 1 7,000 
System  B-$  142,000 
System  C—S  138,000* 


*  I'nder  “C**  the  cost  of  the  air  units  and 
v^ater  piping  has  l>een  excluded. 


It  becomes  evident  that  package 
units  have  an  advantage  in  initial 
capital  cost.  However,  other  factors 
should  be  considered  in  a  complete 
evaluation. 

Floor  Space  Requirements 

System  A— None 
System  B— 1,000  sq  ft 
System  C— 1,200  sq  ft 
The  floor  spaces  listed  are  ap¬ 
proximate  and  depend  on  the  make 
of  equipment.  The  figures  speak 
for  themselves  and  favor  packaged 
equipment  bevond  doubt. 

Roof  Loading 

.System  .A— 50,(MMf  lb  approximate 
.System  B— 18,000  lb  approximate 
System  C— 18,000  lb  approximate 
It  should  be  noted  that  the  load 
is  spread  as  follows: 

System  A— All  over  the  roof 
System  B— .\t  two  selected  loca¬ 
tions  of  building— 9.000  lb  per  lo¬ 
cation 

System  C— .At  one  strategic  posi¬ 
tion  selected  by  the  architect  and 
engineer. 

If  the  packagcxl  equipment  load 
imposes  additional  problems  in  the 
construction  of  the  roof,  the  price 
of  this  reinforcing  would  have  to  be 
added  to  the  cost. 


ESTIMATING  PRICES-AIR-TO  AIR  HEAT  PUMPS.  Packaged 
prices  include  split  packages  Hired,  installed  and  charged.  C^oiii- 
mercial  unit.s  include  split  commercial  packages  nith  interior  air 
units,  installed,  wired,  insulated  and  charged.  Duct  work  excluded 


ESTIMATING  PRICES- A I R-TO-W  AT  E  R  HEAT  PUMPS, 
tiommercial  units  include  split  commercial  package,  installed, 
wired,  in.sulated  and  charged.  Air  units  and  water  piping  ex¬ 
cluded.  Prices  in  all  curves  are  based  on  dollars  per  ton  of  cooling 


L 


PACKAGED  HEAT  PUMPS  mounted  on  roof  are  less  expensive  CENTRAL  UNITS  give  finer  control  and  can  make  use  of  excess 
to  install  and  save  valuable  floor  spare  but  consume  more  power  beat  in  one  portion  of  tbe  building  to  condition  a  cooler  area 


Electrical  Consumption 

Basically,  heat  pumps  operate  in 
three  seasons  of  the  year:  (1)  sum¬ 
mer;  (2)  winter;  ami  (3)  fall  and 
spring.  The  latter  two  are  classi¬ 
fied  as  one  season  because  of  their 
similar  temperature  ranges.  In  or¬ 
der  to  evaluate  electrical  consump¬ 
tion,  these  three  conditioning  sea¬ 
sons  must  be  analyzed  separately. 

Summer— In  the  summer  season, 
a  heat  pump  will  operate  in  the 
cooling  cycle  and  will  either  be 
fully  or  partially  loaded,  depending 
on  the  outdoor  temperature  and 
the  interior  building  reciuirements. 
When  proceeding  with  the  analysis 
of  the  three  systems,  the  following 
power  figures  can  be  assumed  when 
fully  loaded. 

System  400  kw,  air-cooled  con¬ 
denser 

System  B— 290  kw,  evaporative- 
type  condenser 

System  C— 310  kw’,  evaporative- 
type  condenser 

The  substantially  higher  power 
consumption  of  the  packaged  equip¬ 
ment  is  due  to  the  lower  efficiency 
of  the  smaller  hermetic  compressor 
and  air-cooled  condenser. 

It  is  impossible  to  predict  accur¬ 
ately  the  power  consumption  of  the 
system  when  partially  loaded.  It  can 
only  be  stated  that:  system  will 
have  many  units  cycling  on-off,  giv¬ 
ing  a  varying  electrical  load;  system 
B  or  C  with  step  unloading  will  give 
steady  load. 

System  .\,  due  to  its  simpler  but 
poorer  control,  will  cycle  on-off  de¬ 
pending  on  the  control  settings.  No 
steady  temperature  can  be  main¬ 
tained.  So.  it  can  be  assumed  that 
tliiring  unloaded  conditions  the 
[x>wer  consumption  will  be  slightly 
worse  than  that  of  a  steady  unloaded 
system  such  as  B  or  C. 


Winter— In  the  winter  the  power 
consumption  figures  are  nearly 
equal,  as  no  high  outdoor  ambient 
temperatures  affect  the  packaged 
system.  Regardless,  the  hermetic 
compressor  tloes  not  improve  its  ef¬ 
ficiency,  ami  in  general  terms  Sys¬ 
tem  .\  will  consume  lO-lS^c  more 
rower  than  B  or  when  fully 
oaded. 

Fall  and  spring— It  is  well  known 
that  the  intermediate  seasons  as  well 
as  the  mild  winter  days  often  req^uire 
simultaneous  cooling  and  heating. 
The  perimeter  of  a  building  may 
require  heating  even  with  surplus 
heat  existing  in  the  interior.  Unless 
extra  provisions  are  made,  the  pack¬ 
age  units  serving  the  interior  of  the 
building  will  operate  on  cooling  and 
the  perimeter  units  will  operate  on 
heating,  thus  consuming  full  power. 
The  central  station  equipment,  if 
properly  designed,  will  take  full  ad¬ 
vantage  of  this  situation  and  simul¬ 
taneously  heat  and  cool  although 
the  machinery  will  be  partially  un- 
loailcxl.  Power  savings  under  these 
conditions  may  run  50^  or  more 
with  an  effective  means  of  opera¬ 
tion. 

To  sum  up  power  consumption  is 
a  hazardous  task  and  only  a  rough 
estimate  can  be  made.  This  tabu¬ 
lation  is  based  on  arbitrarily  assign¬ 
ing  the  value  of  100  to  the  power 


consumed  by  the 

packaged 

equip- 

ment. 

Spring 

Summer 

Winter 

&  Fall 

15  Keekit 

15  weeks 

15  weeks 

System  .'\....100 

100 

100 

System  B....  75 

85 

50 

System  C....  80 

90 

00 

Evaluating  these  figures  over  one 

year  of  operation  would  indicate 
central  station  equipment  may  save 
30^  of  the  kwh  consumed  per  year. 


Lile  ol  equipment  is  a  lontro 
versial  subject  and  ilepends  entire¬ 
ly  on  the  quality  of  the  manufac¬ 
tured  item  and  the  care  and  main¬ 
tenance  that  is  given  to  it.  No  real 
statistical  data  is  available  to  date 
on  heat  pumps  as  the  subject  is 
relatively  new,  but  with  improved 
technology  and  manufacturing  tech¬ 
niques  the  life  of  central  station 
ecpiipment  can  be  estimated  at  15- 
20  years  and  that  of  packaged  equip 
ment  7-10  years. 

The  financial  aspect  of  the  life 
span  is  left  to  the  reader  but  it 
obviously  favors  the  central  station 
equipment.  Replacement  of  parts 
such  as  a  coil  or  a  valve  is  easier  on 
the  more  accessible  central  station 
equipment  than  on  the  packaged 
units,  which  are  extremely  compact. 

Inspection  and  Service 

.300-ton  air  conditioning  system 
ami  consequently  a  heat  pump  in¬ 
stallation,  be  it  packaged  or  central 
station,  should  be  serviced  to  pre¬ 
vent  trouble  ami  to  prolong  life. 
The  nature  of  a  central  station  in¬ 
stallation  requires  a  serviceman  of 
high  caliber  who  really  understands 
the  installation.  He  may  be  more 
expensive  than  one  checking  the 
packageil  units.  On  the  other  hand, 
the  time  consumed  in  servicing  20 
packagetl  units  spread  over  a  large 
building  and  inspecting  the  ceiling 
units  and  changing  their  filters  may 
compensate  for  the  difference. 

It  appears  safe  to  assume  that  the 
service  costs  may  run  a  little  higher 
for  central  station  equipment  in  the 
first  three  years;  the  next  two  years 
all  systems  will  cost  about  the  same; 
and  thereafter  the  packaged  system 
will  be  more  expensive  to  maintain 
—the  cost  rising  year  by  year  as  re¬ 
placements  become  more  fretjuent. 
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ELECTRIC  HEATING  CALCULATIONS 

Some  facts  and  figures  on  many  of  the  advantages  to  be  gained  and  the 
pitfalls  to  be  avoided  when  figuring  electric  heat 


HOWARD  S.  SMITH,  POWER  sales  engineer.  Colorado  central  power  co..  englewooo.  colo. 


Many  in  the  electrical  industry  are 
not  familiar  with  the  wonders  that 
electric  heat  can  perform.  They  don’t 
realize,  for  example,  that  electric 
heating  is  at  its  best  when  individual 
room  control  is  achiewd— both  from 
an  economical  and  a  comfort  stand¬ 
point.  With  individual  room  control 
in  well  insulated  homes  the  thermo¬ 
stat  senses  the  heat  present  in  the 
room.  For  example,  when  a  child 
enters  a  bedrcxim  to  study  and  turns 
on  200  w  of  light  the  thermostat 
senses  this  heat  plus  the  child’s  Ixnly 
heat  of  100  w  plus.  If  the  bedrcKmi 
heat  loss  is  1,000  w,  this  then  be¬ 
comes  30^^  of  the  heat  at  design 
temperature  and  would  provide  all 
the  heat  required  at  30^4  design  tem¬ 
perature  difference.  This  condition 
occurs  in  every  rtxjin  of  the  home. 
.Appliances  will  add  to  the  heat  in 
certain  areas  —  even  the  heat  from 
ironing.  Another  important  source 
ol  heating  is  the  sun.  Southern  win¬ 
dows  offer  the  greatest  amount  of 
heat  from  this  source.  Individual 
r(K)m  thermostats  will  sense  and 
make  use  of  this  important  source 
of  energy. 

Just  how  much  do  these  sources 
of  other  energy  pnxluce?  Records 
on  the  home  of  Flovd  Olson,  presi- 

Consider  All  Sources 


dent  ol  Solar  Electric  Heat  &  Insu¬ 
lation,  Salt  Lake  City,  Utah,  indicate 
it  is  more  than  8,(K)0  kwh  per  year. 

Industry  Standards 

The  electric  heating  industry  has 
based  its  standard  on  ceiling  insu¬ 
lation  of  about  6  in.,  wall  insulation 
3>/i  in.  and  floor  insulation  3V2  in., 
assuming  a  law  of  diminishing  re¬ 
turns  for  insulation  over  and  alx)ve 
this  standard.  They  have  overl(X)ked 
the  constant  free  heat  factor  gener¬ 
ated  in  a  home  whether  it  is  well 
insulated  or  poorly  insulated.  (Calcu¬ 
lations  will  show  that  a  reduction 
in  heat  loss  by  one-thirtl  from  9  w 
per  sq  ft  to  b  w  per  sq  ft  cuts  the 
heating  cost  50^.  It  will  also  be 
noted  that  a  reduction  from  18  w 
per  sq  ft  loss  to  6  w  per  sq  ft  will 
reduce  the  fuel  bill  80^,  disproving 
the  assumed  law  of  diminishing  re¬ 
turns  for  insulation. 

Improve  Heat  Loss 

What  can  be  done  in  the  average 
1,200-sq-ft  frame  brick  veneer  home 
to  improve  the  heat  loss  and  provide 
economical  heating  costs? 

Assume  a  3()x40-ft  home  with  two 
3-ft  by  6-ft  8-in.  doors,  2(M)  sq  ft  of 
glass  and  crawl  space  at  — 10  F  design 
temperature. 

Table  I  gives  calculated  heat  loss 
for  this  hypothetical  home  with 
various  amounts  of  insulation. 


Insulation  Does  It 


With  goixl  insulation  practice  and 
control  of  air  infiltration  with  storm 
windows,  etc.,  the  heat  loss  may  be 
reduced  to  27.7^  by  superinsulation 
as  compared  to  normal  insulation. 

If  there  is  a  6,(M)0-kwh  free-heat 
component,  the  purchased  kilowatt- 
hours  would  be  6,000  for  the  super- 
insulated  home  as  compared  to  37,- 
200  for  the  normal  insulated  home, 
or  a  ratio  of  6.2  to  1.  This  is  the 


TABLE  I 


Degree  of  Insulation 

Total 

Watts  Los.s 

Watts  Loss 
Per  Sq  Ft 

1  Air  Change  Per  Hour 

3-in.  ceiling  insulation  . 

.  25,897 

21.58 

10-in.  ceiling  insulation  . 

.  24.577 

20.48 

10-in.  ceiling  insulation  and 

5J/2-in.  wall  insulation  . 

.  18.577 

15.48 

•/2  Air  Change  Per  Hour 
lO-in.  ceiling  insulation, 

51/4-in.  wall  insulation,  storm 
window’s  and  doors  . 

,.  13,881 

11.57 

10-in.  ceiling  insulation,  5i/2-in.  wall 
insulation,  storm  windows  and  doors 
and  91/4-in.  floor  insulation  . . 

..  7.161 

5.97 
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GALVANIZED 
STEEL  STRAND 


The  strong,  tough  individual  wires 
which  make  up  Crapo  Galvanized  | 
Steel  Strand  are  protected  against 
corrosion  by  a  uniform,  tightly-bond-  | 
ed,  ductile  coating  of  commercially  ^ 
pure  zinc.  This  heavy,  dense  coating 
of  zinc,  applied  by  one  of  the  time-  I 
proven  Crapo  methods,  not  only  | 
seals  out  rust  but  further  protects  ; 
the  base  metal  by  sacrificing  itself  ' 
through  galvanic  action.  The  result: 
long  and  dependable  performance  at 
low  yearly  cost. 


©0© 

CHOOSE  FROM  3  COATING  WEIGHTS 


Crapo  Galvanized  Steel  Strand  is 
available  in  three  weights  of  coating. 
Class  A,  B  and  C.  Class  B  has  twice 
the  zinc  by  weight  per  square  foot 
of  wire  surface  as  Class  A;  Class  C 
has  three  times  that  of  “A." 


Contact 
the  Crapo 
Galvaniied 
Steel  Strand 
distributor 
near  you 
lor  prompt 
shipments 
from  his 
stock  or 
from  our 
milt. 


I ND I  AN| 

tlwi  &  BA,  IK.  (  ^ 

iy 


Outdoor 

TABLE  II 

MAXIMUM  RELATIVE  HUMIDITIES  TO  AVOID 

CONDENSATION  ON  INSIDE  OF  GLASS 

170  F  INSIDE  TEMPERATURE;  STILL  AIR  1 

WindoMs  With 

Windows  With 

Temperature 

Single  Glass 

Tight  Storm  Sash 

(Degrees  F) 

-30 

2yf 

407c 

-20 

57c 

437c 

-10 

87o 

467c 

0 

127r 

197c 

10 

527, 

20 

24  y. 

557c 

.30 

327c 

587c 

40 

437c 

617c 

.50 

587c 

647c 

60 

Ibc/c 

67C'', 

approximate  fuel  tost  ratio,  electric 
vs  gas,  in  the  Denver  area;  thus,  real 
economy  can  be  reali/etl  in  the  elec¬ 
trically  heated  home. 

Plus  Features 

Now  that  we  have  discussed  the 
economy  of  electric  heat  with  super¬ 
insulation,  let  us  consider  other  im¬ 
portant  features  of  such  a  home. 

Storm  windows  offer  added  liv¬ 
able  area  near  the  windows  in  areas 
where  outside  temperatures  are  be¬ 
low  freezing.  They  also  offer  the 
jxissibility  of  healtldul  humidity,  as 
shown  in  Table  11. 

Table  III  indicates  the  temper¬ 
ature  of  various  materials  if  the  in¬ 
side  temperature  is  72  F  and  the  out¬ 
door  temperature  is  0  F. 

In  a  well  insulated  home  the  air 
temperature  can  be  reduced,  thus 
reducing  the  amount  of  heat  loss 
through  the  walls.  Let’s  see  why  this 
is  so. 

One  heating  theory  states  that 
when  the  air  temperature  plus  the 
average  surface  (ceiling,  walls  and 
fl(M>r)  temperature  is  equal  to  140°, 
that  human  comfort  is  achieved. 
Based  on  this  theory,  a  super-insu- 
latetl  home  with  storm  windows  will 


be  comfortable  at  6°  to  10°  lower 
air  temperature.  This  means  less 
heat  loss  through  the  walls,  ceiling 
and  floor,  adding  somewhat  to  the 
economy  of  electric  heat  with  better 
insulation. 

Electric  heat  can  be  economical 
even  in  areas  with  low  natural  gas 
rates.  The  further  advantages  of  in¬ 
dividual  room  control,  cleanliness, 
safety  and  real  comfort  can  make  it 
an  outstanding  plus  value  to  an\ 
home. 


Individual  Comfort 


TABLE  III 

Temperature  of 
ln.side  Surface 


.Single  glass  window  .  17° 

Double  glass,  V4-in.  air  spa'e  .  42° 

Double  glass,  l/2-in.  air  space  .  15° 

Triple  glass,  '/i-in.  air  spa'e  .  52° 

8-in.  hollow  concrete  block  wall  .  47° 

Frame  wall,  no  insulation  .  f)5° 

Frame  wall,  1-in.  insulation  .  ()(j° 

Frame  w'all,  2-in.  insulation  .  ()7.<>° 

Frame  wall,  Sys-in.  insulation  .  68.9° 

Frame  wall,  5y8-in.  insulation  .  69.7° 


josLvn 


Terminal 


Preform  Stress  Control 


A  NEW  MEANS  FOR 
TERMINATING  HIGH- 
VOLTAGE  CABLE  with 
built-in  stress  cone  and 
air-excluding  sealing  sys¬ 
tem.  The  installation  is 
simple  and  rapid. 


A  PREFORMED 
STRESS  CONE  provides 
corona-free  dielectric  grad¬ 
ing  within  the  metal  base 
and  rugged  porcelain  hous¬ 
ing. 

UNIQUE  DESIGN  per¬ 
mits  space  and  cost  econo¬ 
mies  without  reducing  per¬ 
formance  margins. 


PSC  COMBINATION 
WITH  REMOVABLE 
BLADE  SWITCH  (illus¬ 
trated)  provides  additional 
space  economy  and  much- 
needed  safety  features. 


FOR  ADDITIONAL  IN¬ 
FORMATION  on  the  new 

Joslyn  PSC  Cable  Termi¬ 
nating  Equipment  write  or 
ask  your  Joslyn  Represen¬ 
tative  for  Product  Informa¬ 
tion  Bulletin  146. 


For  phone  number  of  closest  representative  see  advertising  index  in  hark  of  book. 
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NOW  IT’S  SQUARE  D  GATEWAYDUCT 


recent  Gatewayduct 
installations 

Amity  Leather 
Equitable  Life 
Assurance  Co. 

Federal  Government 
Office  Buildings 
Maytag  Company 

National  Institute 
of  Health 

Ryerson  Steel 

Seaboard  &  Western 
Airlines,  Idlewild 

Smithsonian  Institution 


You’re  ahead  two  ways  when  you  choose  this 
superior  underfloor  duct  for  power,  signal  and 
telephone  systems... 

Gatewayduct  is  now  manufactured  by  Square  D  and  is  avail¬ 
able  exclusively  through  Square  D  distributors.  This  underfloor 
duct  system  heis  gained  tremendous  acceptance  among  elec¬ 
trical  contractors,  consulting  engineers  and  architects  because 
of  its  significant  design  emd  installation  features.  Now  the  same 
field  service  on  which  Square  D  has  built  its  national  stand¬ 
ing  is  behind  every  Gatewayduct  installation. 

4335  VALLEY  BOULEVARD  •  LOS  ANGELES  32,  CALIFORNIA 


SqUHRE  ]]  CDMPHNY 


wherever  electricity  is  distributed  and  controlled 

For  phoue  number  oj  closest  representative  see  advertising  index  in  back  of  book. 
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Motors  and  Controls  —  XXIII 


SOME  PROS  AND  CONS 


TOM  HUGHES.  California  department  of  industrial  safety 


We  have  encountered  mostly  resist¬ 
ance  and  indifference  from  indi¬ 
viduals  handling  motors  and  con¬ 
trols  as  we  have  pursued  our  ideal 
of  a  coordinated  system  in  the  last 
lew  years.  So  let’s  first  study  the 
criticisms  and  then  take  up  the  long 
list  of  assets. 

Practically  the  only  real  criticism 
of  inherent  motor  protection  (as 
motor  men  call  it)  is  that  once  your 
device  takes  the  motor  off  the  line 
you  are  really  shut  down.  Since  the 
device  is  sealed  up  insiile  the  hot 
motor  you  have  to  wait  for  that 
motor  to  cool  down  before  you  can 
use  your  control  circuit  again. 

These  critics  point  out  that  a 
stalled  motor  has  lost  the  cooling 
effect  of  its  built-in  fan.  If  you  want 
to  get  that  motor  going  you  will 
have  to  hunt  up  a  portable  fan  and 
cool  it  down  before  you  can  start  it. 
While,  under  the  present  system, 
they  point  out  that  you  can  soon 
reset  the  overload  relay  ami  get  the 
motor  on  the  line  again.  Its  own 
Ian  will  then  cool  it  down  as  it  runs. 
.\11  this,  of  course,  if  you  give  it  a 
chance  to  c(M)1  down. 

Now  they  have  been  dealing  with 
nuisance  tripping  as  its  incidence 
has  gradually  expanded  through  the 
years.  Nuisance  tripping  has  become 
an  accepted  fact  before  World  War 
11  but  a  lot  of  pc*ople  have  changetl 
their  opinions  of  such  inefficiency 
since  then.  However,  with  inherent 
motor  protection,  this  isn’t  just 
nuisance  tripping:  this  is  murder. 
By  the  time  some  penny-wise-pound- 
foolish  owner  has  had  to  wait  a  half 
hour  for  a  motor  to  cool  tlown  to 
restart-temperature  the  motor  man¬ 
ufacturer  will  learn  that  he  has  sold 
his  last  motor  in  that  plant. 

Ten  years  ago,  the  motor  salesman 
had  a  good  point  there.  So  you  can 
see  why  the  producers  of  motors  pre¬ 
ferred  to  wait  for  some  intelligent 
plant  engineer  to  make  a  special 
order  of  motors  with  inherent  pro¬ 
tection.  But  we  have  tried  to  show 
that  the  prc'sent  state  of  automation 
is  just  about  ready  to  eliminate  these 
irresjxmsible  cost-conscious  oper¬ 
ators  of  small  factories. 

One  of  three  things  will  happen: 
they  will  forget  cost  and  aim  at  de¬ 
pendability  in  all  components;  or 
they  will  go  crazy;  or  they  will  be 
forced  out  of  business.  .And  we  don’t 


mean  maybe.  It  is  just  around  the 
corner  and  this  should  be  a  warning 
to  the  electrical  contractors  whose 
sole  hope  of  remaining  in  business 
is  to  underbid  their  competition. 

Be  that  as  it  may— we  have  tried 
in  these  articles  to  get  over  the 
prime  postulate  that,  regardless  of 
what  kind  of  motor  protection  we 
are  considering,  it  is  just  to  be  used 
as  a  last  resort  in  the  event  of  un¬ 
expected  mishap.  .Any  discussion  of 
nuisance  tripping  is  just  debating 
over  something  that  we  say  should 
not  be  allowed  to  exist.  So  we  don’t 
consitler  this  a  valid  criticism  of  our 
coordinated  system. 

Nevertheless,  there  are  a  few  cases 
where  the  owners  don’t  want  even 
emergency  tripping  because  it  can 
cause  mechanical  mix  ups.  Then  the 
inherent  thermal  sensors  can  be  used 
only  to  produce  suitable  warning. 
.\  tire  pump  is  a  goml  example.  If 
you  were  fighting  lire  and  the  pro¬ 
tector  gave  warning  of  motor  over¬ 
heating  you  could  pinch  the  dis¬ 
charge  valve  back  a  little  and  re¬ 
duce  the  head  without  shutdown. 

Fire  prevention  and  ccxle  authori¬ 
ties  may  question  the  use  of  warning 
in  lieu  ol  shutting  down  the  motor 
but  there  are  many  motor  applica¬ 
tions  (such  as  ccxiling  water  pumps) 
in  refineries  and  factories  where  the 
sudden  unexpected  shutdown  of  the 
motor  would  create  ten  times  as 
much  hazard  or  destruction  as  an 
eventual  winding  burn  out  would. 
Naturally,  it  is  assumed  that  a  warn¬ 
ing  setup  would  not  be  employed 
unless  there  is  normally  an  attend¬ 
ant  within  reach  of  the  warning.  It 
would  then  fall  to  his  discretion. 

It  is  also  possible  that  in  some 
very  peculiar  cases,  nuisance  trip¬ 
ping  may  be  excusable  and  it  is  im¬ 
perative  to  get  the  motor  running 
again  (liglitly  loaded)  so  it  can  cool 
itself  down.  In  that  event  a  momen¬ 
tary  contact  button  couki  be  used 
to  shunt  out  the  shut-tlown  action 
of  tlie  inherent  protector.  The  at¬ 
tendant  would  have  to  hold  this  but¬ 
ton  in  until  the  motor  cooled 
enough  for  the  warning  to  cease. 
Thus  he  would  be  there  in  sight  of 
the  motor  if  it  startetl  smoking. 

Well  ,  so  much  for  the  criticisms. 
Now,  going  back  over  the  long  list 
of  problems  with  motor  protection 
let’s  compare  notes.  Our  relatively 


iiisohable  pioblenis  of  overvoltage 
and  single-phasing  are  conquer^ 
betause  we  have  a  sensing  device 
applied  to  each  phase.  This  device 
doesn’t  care  about  voltage  or  power 
lactor  betause  it  resjxmtls  to  heat— 
not  to  current  flow. 

If  the  motor  is  improperly  applied 
by  someone  and  hot  spots  are  de- 
velopeil  by  frequent  starting,  ab¬ 
normal  recycling  or  any  other  form 
ol  heat  pnxlucing  performance,  the 
motor  IS  protected.  If  something 
happens  to  shut  off  the  motor’s  air 
supply  our  sensing  device  is  just  as 
much  on  guard.  Of  course,  the  dif¬ 
ference  in  ambient  between  control¬ 
ler  and  motor  location  is  no  item. 

The  sensing  unit  must  be  properly 
chosen  for  the  winding  of  a  par¬ 
ticular  motor  and  once  that  is  ac¬ 
complished  the  ambient  tempera¬ 
ture  does  not  alter  its  ability  to 
shepherd  that  motor.  The  exterior 
components  of  the  control  system 
are  essentially  the  same  for  all  mo¬ 
tors  and  one  tUx;s  not  have  to  carry 
a  large  supply  of  different  size  heat¬ 
ers  or  overload  relay  coils. 

There  is  the  one  exception  where 
certain  thermostat  or  thermistor  set¬ 
ups  require  augmenting  with  a  high¬ 
speed  overcurrent  relay  (either 
thermal  or  magnetic).  Such  a  relay 
would  have  to  be  inserted  in  the 
motor  current  leads  and  all  our  con¬ 
cerns  with  remote  overload  relays 
(such  as  ambients  and  abnormal 
voltage  conditions)  would  apply,  to 
a  lesser  degree.  But  the  need  for 
such  augmenting  would  depentl  on 
the  type  of  motor  and  duty.  The 
(iuardistor  and  the  Tri-Clad  55 
series  of  motors  do  not  neetl  aug¬ 
menting  under  any  circumstances, 
according  to  their  manufacturers. 

.Since  the  heat-sensing  elements 
are  applied  by  the  manufacturer 
and  sealed  up  in  the  winding  or 
motor  case,  the  user  is  not  inclined 
to  tamper  with  them  or  use  the 
wrong  heater  elements  as  is  done 
in  the  present  systems.  Of  course, 
he  can  always  by-pass  their  oper¬ 
ation  in  the  exterior  control  circuit 
if  he  wants  to.  There  isn’t  anything 
electrical  that  can’t  be  rewired  to 
nuxlify  its  operation. 

-Any  of  these  inherent  motor  pro¬ 
tectors  can  be  coordinated  with  any 
complex  control  circuit.  They  are 
really  simple,  foolproof  systems  that 
require  no  special  technician  to 
maintain.  .Most  of  our  latest  gadgets 
are  coupled  with  electronics  and  one 
is  faced  with  having  an  electronics 
technician  available  for  trouble 
shooting.  But  not  these  systems. 
Anyone  that  can  check  out  a  con¬ 
trol  circuit  and  catch  an  “open” 
holding  coil  can  trouble  shoot  these. 


SYMBOL  OF  FULL  VALUE 


With  this  teal.  General  Electric  certifiee  full  value  for  your  transformer 
dollar;  full  value  in  terms  of  superior  basic  design,  features,  and 
performance . . .  plus  fatter  order  handling  and  shipment . . .  plus  com¬ 
plete  service  before,  during,  and  after  installation.  No  other  transformer 
manufacturer  can  match  this  complete  General  Electric  package. 


dry-type  transformers  feature 
for  higher  insulation  levels 


General  Electric  gas-filled  units 
are  as  much  as  30  percent  lighter, 
smaller  than  previous  designs 


Use  of  a  new  gas — C.tFs  (Perfluoropropane) 
— improves  heat-transfer  characteristics,  in¬ 
creases  insulation  levels,  and  permits  reduction 
in  size  and  weight  of  General  Electric  15-kv 
and  below  sealed  dry-type  transformers.  This 
new  gas  has  all  desirable  features  of  previously 
used  nitrogen  .  . .  plus  these  added  advantages: 

•  Basic  impulse  insulation  level  is  significantly 
higher  for  all  ratings — up  to  90  percent 
above  dry-type  standards  for  the  15-kv  class. 

•  Higher  insulating  properties  of  C.tFs  permit 
size  (and,  therefore,  weight)  reduction  of 
sealed  dry-type  transformers. 

•  Extremely  stable  under  normal  operating 
conditions,  C:tFt,  is  non-toxic  and  non¬ 
flammable. 


HERMETICALLY  SEALED 
BUSHINGS  provide  more 
positive  tank  seal. 


ACCESSORIES  include  pressure 
gage,  over-,  under-pressure  device, 
and  diagrammatic  nameplate. 


Plus  proved  construction  features 

Alpholite*  insulation  —  Inorganic,  non-aging, 
and  non-combustible,  this  insulation  has  high 
mechanical  and  dielectric  strength. 

Silicone  impregnation  of  entire  core-and-coil 
structure  improves  short-circuit  strength. 

All-welded  internal  connections  give  “continu¬ 
ous  conductor”  construction,  eliminate  loosen¬ 
ing  of  joints  by  normal  heat  cycling. 

Terretex  high-voltage  insulation— This  refined, 
inorganic  asbestos  material  is  impregnated  with 
acrylic-ester  resin  and  bound  with  glass  wrap. 

For  more  information  on  superior  General 
Electric  gas-filled  sealed  dry-type  transformers, 
contact  your  General  Electric  Sales  Engineer  or 
Agent.  General  Electric  Co.,  Schenectady,  N.Y. 

*Trade.mark  of  General  Electric  Company.  417-11 


NEW  FORMED  BASE  per¬ 
mits  rolling,  skidding  trans¬ 
former  for  installation  ease. 


SUBMERGED-ARC  WELDING 

on  tank  seams,  bracing,  and  flan¬ 
ges  provides  more  uniform  welds. 


Tigress  k  Our  Most  Important  Ptoduct 

NERAL^  ELECTRIC 


For  phone  number  of  closest  representotwe  see  advertising  hsdex  in  back  of  book. 
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MANUFACTURERS  AND  DISTRIBUTORS 


^  .Appoininicnl  ol  James  F.  Hrabe- 
lin  as  executive  vice  piesulenl  oi 
(•oueb  Industries  was  announced 
by  Mrs.  P.  C. 
Gough  Sr., 
president  of  the 
firm.  Gough 
sold  its  i  m  - 
jxnted  car  di- 
vision  last 
month  and  is 
reorganizing 
the  remaining 
electrical  sup¬ 
plies  and  elec¬ 
trical  appliance  wholesale  distribut¬ 
ing  divisions.  Hrabetin  was  former¬ 
ly  general  manager  of  the  supply 
division,  and  his  appointment  tills 
a  |M)st  that  has  been  vacant  for 
the  past  two  years.  The  firm  has 
branches  in  Bakersfield,  San  Diego, 
.San  Bernardino  and  Phoenix.  Head 
»)lfice  is  in  l.os  .\ngeles. 

^  Sierra  Elcxtrical  C'a>r{>.  has  Ixrught 
out  all  of  the  rights,  inventories  and 
tooling  for  the  ^uare  1)  low-voltage 
control  system,  according  to  Lee  T. 
Bortlner,  Sierra  president,  .\ccording 
to  .Square  I),  that  company  wishes  to 
remain  in  manufacture  only  of  prod¬ 
ucts  more  closely  allied  with  indus¬ 
trial  control  and  distribution.  Sierra, 
f)n  the  other  hand,  is  active  in  the 
manufacture  and  distribution  of  resi- 
dential  wiring  fittings  and  equip¬ 
ment.  .\11  engineering  manufactur¬ 
ing  equipment  will  be  niovetl  from 
the  Square  D  facility  at  (x'dar  Rap¬ 
ids  to  (ialifornia. 

^  Electric  Supplies  Distributing 
Cax,  .San  Diego  has  held  a  Manufac¬ 
turers  Exhibits  and  Tool  Show  fea¬ 
turing  displays  of  equipment  by  the 
manufacturers  represented  by  them. 

►  .\ngus-Gampl>ell,  4417  S.  Soto 
.St.,  Los  .\ngeles,  will  handle  the 
full  Westinghouse  line  of  insulat¬ 
ing  materials.  The  firm  is  one  of 
the  first  distributors  appointed  un¬ 
der  a  nation-wide  plan  for  expand¬ 
ing  distribution. 

►  Wayne  C.  Wells  Co.  is  represen¬ 
tative  in  the  Pacific  Northwest  for 
Light  Warden,  an  automatic  re¬ 
charging  emergency  lighting  system 
made  by  Electric  Cord  Co. 

►  Dale  Brown  has  set  up  a  man¬ 
ufacturers’  sales  agency  at  1735  S. 
23rd  East  St.,  Salt  Lake  City  8, 
where  he  represents  Sunbeam  and 
Century  lines.  He  recently  was  with 


the  J.  R.  Cdiristensen  Co.  and  prior 
to  that  with  Cieneral  Electric  Lamp 
Department. 

^  General  Cable  C^orp.  has  moveil 
its  Los  .\ngeles  quarters  to  2933  S. 
Supply  Ave.,  Los  Angeles  22,  T.  B. 
Jones,  district  manager,  announced. 

^  John  G.  Cxnrin,  Pennsylvania 
Transformer  Division,  McGraw-Ed- 
ison  Co.,  representative,  is  now  lo¬ 
cated  at  415  S.  June  St.,  Los  .An¬ 
geles  5. 

►  The  Glolre  Co.,  manufacturer  of 
cable  trays  and  other  metal  prod¬ 
ucts,  has  announced  the  appoint¬ 
ment  of  H.  J.  Randolph  Co.  with 
offices  in  El  .Monte,  .Menlo  Park, 
Phoenix  as  distributor  for  southern 
Clalifornia,  southern  Nevada,  .Ari¬ 
zona,  New  Mexico  ami  west  Texas. 

►  Formation  of  a  new  heating  and 
air  conditioning  consulting  service 

department  by 
AV’esco  division 
of  Northwest 
Foundry  &  Fur¬ 
nace  Co.  at  Port- 
land  was  an¬ 
nounced  by  W. 
R.  Pindell,  gen¬ 
eral  manager. 
Edmund  F . 
Kugel  will  head 
the  department. 
The  new  service  is  for  architects, 
engineers  and  dealers  in  the  Pacific 
Northwest  and  applies  to  the  com¬ 
pany’s  new  central  forced  air  electric 
furnace  and  other  products. 

►  Patton  &  Cooke  Ltd.,  manufac¬ 
turer  of  electrical  equipment  in  the 
medium  voltage  range,  has  opened 
an  office  at  689  Denman  St.,  Van¬ 
couver,  B.  C.  C^.  Lloyd  Patton  and 
H.  W.  Cooke  at  one  time  were  with 
Cemco  Electrical  Mfg.  Co.  Ltd.  and 
more  recently  were  with  P'ederal  Pa¬ 
cific  Electric  of  Canada. 

►  Norman  Rupp  Co.,  manufactur¬ 
ers’  representative,  has  moved  from 
103  S.  W.  Front  .Ave.  in  Portland  to 
0112  S.  W.  Pennoyer  St.  The  com¬ 
pany  represents  Brook  Motors,  Ja¬ 
nette  Electric  .Mfg.  Co.  and  McCau¬ 
ley  Industrial  Corp. 

►  Westinghouse  Electric  Supply 
has  opened  a  new  branch  in  Tucson 
at  1938  E.  18th  St.  The  5,000-sq-ft 
building  contains  office  and  ware¬ 
house  space  and  will  handle  appara¬ 


Hrabrtin 


Kugel 


tus  and  supplies  and  portable  appli¬ 
ances  as  well  as  other  lines.  E.  L. 
Casey,  former  resident  salesman,  will 
be  manager  of  the  new  branch 
working  under  W.  E.  Hurford,  W’es- 
co’s  Phoenix  manager. 

►  Umler  a  licensing  agreement  be¬ 
tween  .Aluminum  Limited  Sales  and 
A.  B.  Chance  Co.  covering  conduc¬ 
tor  accessories,  the  Canadian  firm 
will  supply  Alcan  designs  and  man¬ 
ufacturing  techniques  to  Chance  for 
manufacture  and  distribution  in  the 
United  States.  Production  of  the 
.Alcan  conductor  accessories  will  ex¬ 
pand  the  Chance  product  line, 
which  had  gross  sales  last  year  of 
$19,821,000.  .Aluminum  Ltd.  had 
not  entered  the  conductor  accessors 
field  in  the  United  States  previously. 

►  .Allen-Bradley  Co.  has  appointed 
C'.apital  Wholesale  Electric  Co.  as  its 
distributor  in  the  Sacramento  area. 
This  distributor  is  being  serviced 
in  Sacramento  by  a  branch  of  the 
(iampbell  &  George  Co.  of  San  Fran- 
cisc  for  the  manufacturer’s  complete 
line  of  motor  control  protlucts. 

^  Mechanical  Equipment  Supply 
C^o.,  938  Kohou  St.,  Honolulu,  has 
been  named  exclusive  distributor 
for  Fedders  Corp.  in  Hawaii.  The 
firm  is  headed  by  Francis  F.  Sen. 

►  Jack  C.ook  has  been  appointed 
sales  manager  at  Capital  \Vholesale 
Electric  Co.,  .Sacramento,  of  which 
he  has  been  a  salesman. 

►  Thomas  M.  Hushen,  manager  of 
the  General  Electric  Co.’s  apparatus 
service  shop  in  Salt  Lake  City,  was 
recently  promoted  to  manager  of  the 
New  York  shop.  He  has  been  man¬ 
ager  of  the  .Salt  Lake  City  shop  for 
the  past  two  years  and  will  be  suc¬ 
ceeded  by  Dee  P.  Patterson  who 
joined  G-E  in  1946. 

►  Peck-Lewis  Corp.,  4436  Long 
Beach  Ave.,  East,  Los  Angeles  58, 
is  now'  authorized  distributor  for 
Micro  Switch  electrical  and  electro¬ 
pneumatic  safety  trip  controls. 

►  Tal  Agencies  has  been  appointed 
sales  representative  in  Washington, 
northern  Idaho  and  Alaska  for  Key¬ 
stone  Mfg.  Co.,  maker  of  electri¬ 
cal  wiring  installation  equipment. 
Headquarters  are  at  1041  Sixth  Ave. 
.South,  Seattle  4. 

►  M.  A.  Bannister  was  named 
Rocky  Mountain  area  representa¬ 
tive  for  Valley  Mfg.  Co.’s  steel  light¬ 
ing  p>ole  division.  Address  is  8741 
Oakwood  St.,  Westminster,  Colo. 
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►  (il<>-Quartz  Electric  Heater  Co. 
Inr.  has  shifted  its  southern  C^ali- 
tornia  operations  from  Los  .\ngeles 
to  Pasadena.  \  branch  of  Glo-Quartz 
of  Willoughby,  Ohio,  the  firm  mar¬ 
kets  industrial  heaters,  ovens  and 
controls.  New  address  of  the  branch 
operation  is  188  N.  Berkeley  Ave., 
Pasadena.  President  is  (ieorge  T. 
Strokes. 

►  Edwards  Co.  has  transfened  Wil¬ 

liam  H.  Kresge  from  Des  Moines, 
Iowa,  to  the 
West  Coast  as 
Pacific  district 
manager.  He 
will  be  respon¬ 
sible  for  over¬ 
all  sales  of  the 
ctunpany’s  lines 
in  souther  n 
California,  .\ri- 
zona,  Hawaii,  Krej^e 

and  parts  of 

Nevada.  According  to  R.  L.  Kemp- 
ton,  marketing  vice  president,  the 
appointment  is  part  of  Edwards’ 
new  marketing  organization,  which 
includes  eight  major  districts. 

►  Intersite  cable  contract  for  the 
Montana  Minuteman  project  has 
been  awarded  to  Els,  Hokin  &  Gal¬ 
vin  of  San  Francisco.  The  amount  of 
the  contract  is  $8,642,000.  It  calls  for 
the  laying  of  2,100  miles  of  buried 
cable  connecting  each  of  the  missile 
launchers  with  its  launch  control 
center  and  the  entire  complex  to 
.Malmstrom  Air  Force  Base  near 
Great  Falls.  Cable  will  be  buried  36 
in.  deep  or  more  when  required.  The 
network  will  make  34  river  crossings. 

►  Brand-Rex  Division,  .\merican 
Enka  Corp.,  is  expanding  its  pro¬ 
duction  facilities  in  California.  A 
new  40,000-sq-ft  plant  being  built 
in  Gardena  is  expected  to  be  in 
operation  this  month.  Cabling  and 
cold  process  jacketing  presently 
housed  in  the  Santa  Monica  plant 
will  be  transferred  to  Gardena  and 
integrated  into  newly  created  pro¬ 
duction  operations. 

►  Electro  Lighting  Corp.  has  an¬ 
nounced  appointment  of  Bill  Horn¬ 
ing  Sales  as  its  representative  for 
Washington,  Oregon  and  parts  of 
Montana.  Horning  Sales  is  located 
at  902  Friedel  Ave.,  Vancouver. 

^  Hal  Silvemail,  former  field  sales 
representative  for  Hot|)oint  refrig¬ 
eration  department,  has  been  trans¬ 
ferred  to  Denver  as  general  man¬ 
ager,  Hotpoint  sales  department, 
Western  Appliance  Corp.  Western 
.\ppliance  is  independent  Hotpoint 


distributor  for  the  company’s  full 
line  of  appliances  and  covers  the 
Colorado  and  New  .Mexico  terri¬ 
tory.  Silvemail  joined  Hotpoint  16 
years  ago  in  the  West  Coast  regional 
marketing  operation,  and  later  be¬ 
came  Western  advertising  and  sales 
promotion  manager  with  headquar¬ 
ters  in  San  Francisco.  He  went  with 
Graybar  in  San  Francisco  in  1948 
as  advertising  and  sales  promotion 
manager  and  rejoined  Hotpoint  in 
1950  as  a  zone  manager  in  the  San 
Francisco  district.  He  joined  Ha¬ 
waiian  Electric  CJo.  in  1958  as  ap¬ 
pliance  sales  manager  and  returned 
to  Hotpoint  in  1959  as  field  sales 
representative  in  the  refrigeration 
department. 

►  Design  Guild  Manufacturing  Inc., 
has  taken  display  space  for  its  home 
lighting  products  in  the  Los  An¬ 
geles  Home  Furnishings  Mart  at 
1933  S.  Broadway.  Ernie  Owens  is  in 
charge. 

►  .\llied  Electric  Motor  Service  has 
been  named  an  Allis-Chalmers  dis¬ 
tributor  in  Fresno  and  .Madera 
Counties  in  California.  The  firm, 
located  at  3805  Ventura  St.,  Fresno, 
will  handle  industrial  controls.  Sal 
Rome  and  John  Nesper  are  partners 
in  .Allied  Electric. 

►  Mummert-Dixon  Co.  of  Hanover, 
Pa.,  has  purchased  Keystone  Aerial 
Ladder  division  from  H.  K.  Porter 
Co.  Keystone  was  formerly  operated 
by  Delta-Star  Electric  Division. 

^  Halo  Lighting  Products  has  an¬ 
nounced  new  appointments  in  the 
\Vest:  sales  representative  for  Utah 
anil  Idaho,  J.  W.  Reynolds,  375  An¬ 
drew  .Ave.,  Salt  Lake  City  15;  district 
sales  representative  for  northern 
California,  William  Richardson, 
3342  Taraval,  San  Francisco;  sales 
engineer  for  southern  California, 
Gerald  P.  Jones,  1044  Richmond, 
Los  Angeles. 

►  SpeeiLster  Inc.,  Denver  manufac¬ 
turer  of  special  purpose  industrial 
heating  elements  and  institutional 
electric  cooking  equipment,  has 
been  acquired  by  Dorset!  Electron¬ 
ics  of  Norman,  Okla. 


►  Wallace  Ross  has  been  named 
Northwest  region  electric  heating 
specialist  for  G-E’s  Electric  Comfort 
Heating  section.  VV'^ith  a  home  of¬ 
fice  in  Seattle,  he  will  be  respon¬ 
sible  for  working  with  builders, 
electrical  contractors,  utilities  and 
distributors  in  the  States  of  Wash¬ 
ington,  Oregon,  Idaho  and  Utah. 

►  McCarron  Electric  Co.  has  moved 
into  a  new  20,000-sq-ft  plant  in  .Mon¬ 
terey  Industrial  Park  near  Los  .An¬ 
geles.  The  facility  will  be  used  for 
the  manufacture  and  distribution  of 
relay  coils,  transformers,  copper 
windings  and  other  products  for  the 
electrical  and  electronic  industries. 

►  .Anaconda  has  moved  its  Los  .An¬ 
geles  office  to  2626  .Malt  .Ave. 

►  Joe  H.  Shelley  has  joined  Western 
Power  Prixlucts  at  Portland  as  vice 

president  with 
headquarters  at 
2765  N.W.  Nic¬ 
olai  St.  The 
firm  is  a  manu¬ 
facturer’s  agent, 
serving  the 
Northwest 
states.  .A  1950 
graduate  of  Or- 
Shellev  egon  State  Col¬ 

lege,  Shelley  has 
served  as  sales  engineer  in  the 
Northwest  with  Westinghouse  Elec¬ 
tric  Supply  and  Reynolds  .Metals  Co. 
and  also  been  with  W.  R.  (irasle  Co. 

►  National  Electric  Division,  H.  K. 
Porter  Co.,  has  moved  its  Los  .Ang¬ 
eles  office  to  6900  E.  Elm  St. 

^  Harvey  Aluminum  has  app>ointed 
.Allen  B.  Carpenter  Co.  as  sales  rep¬ 
resentative  for  its  line  of  rigid  con¬ 
duit.  The  Carpenter  offices  are  lo¬ 
cated  at  1314  Wazee  St.,  Denver, 
and  211  S.  2nd  West,  Salt  l.ake  City. 

►  C  &  S  Products  Co.  of  Windsor 
Locks,  Conn.,  has  appointed  John 
T.  Hill  and  William  M.  Rambo  as 
representatives  for  Semper-Seal,  a 
new’  epoxy-type  cable  splice  and 
blocking  compound.  Hill  and  Ram¬ 
bo  offices  are  at  420  S.  Pine  St.,  San 
Gabriel,  Calif.  The  company  will 
serve  southern  California  and  the 
State  of  .Arizona. 


►  Plans  to  construct  a  West  Coast 
plant  have  been  announced  by  Mc- 
Quay  Inc.,  Minneajwlis.  The  firm 
will  build  a  manufacturing  facility 
at  Visalia,  Calif.,  to  produce  air  con¬ 
ditioning,  heating,  refrigeration  and 
ice  making  equipment.  Harold  T. 
Hunt  has  been  named  plant  mana¬ 
ger  and  will  supervise  construction 
and  layout  for  the  Visalia  plant. 


^  Dee  P.  Patterson  was  named 
manager  of  G-E’s  Salt  Lake  City  ap¬ 
paratus  service  shop.  His  office  is 
at  301  S.  7th  West  St.,  .Salt  Lake 
City,  Utah. 

^  Air  Engineering  Co.,  a  division 
of  .American  Electric  Co.,  has  been 
named  Pacific  distributor  for  prod¬ 
ucts  of  Typhoon  Air  Conditioning. 
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PRODUCT  INFORMATION  SERVICE 


For  fast  action  in  securing  the  manufacturers'  literature  listed  below  simply  circle  and  mail  the  postpaid  card  opposite. 
Use  the  same  card  to  obtain  more  information  about  the  new  products  described  on  the  following  pages.  This 
Electrical  West  service  is  intended  as  an  aid  in  keeping  product  files  current 


CIRCUIT  BREAKERS-For  complete  de¬ 
tails  on  its  Pushmatic  breakers  and  panels 
BullDog  Electric  Producu  Division  of  1-T-E 
offers  its  “Pushmatic  Pocket  Guide.”  CircU 
So.  II. 

ALUMINUM  TOWERS-Additional  infor¬ 
mation  on  the  design  and  fabrication  of 
aluminnm  towers  is  available  from  Alum¬ 
inum  Co.  of  America  in  its  bulletin  873-F. 
Circle  So.  12. 

PULLING  LUBRICANT-Electro  Com¬ 
pound  Co.  invites  you  to  write  for  descrip¬ 
tive  literature  on  its  lubricant  for  alum¬ 
inum  conduit.  Circle  So.  11. 

VOLTAGE  REGULATOR -General  Elec¬ 
tric  Co.  has  a  new  bulletin  456-05  describ¬ 
ing  its  controlled  regulator  switching.  Cir¬ 
cle  So.  14. 

LOW-VOLTAGE  SWITCHGEAR-Com- 
plete  specification  on  its  Powermaster  type 
AKD-5  low  voltage  switchgear  is  offered  by 
General  Electric  Co.  in  its  bulletin  GED- 
4269.  Circle  So.  If. 

NVLON  SAFETY  STRAP-Mathias  Klein 
tc  Sons  has  recently  issued  bulletin  No. 
560  describing  a  complete  line  of  nvlon 
safety  straps.  CircU  So.  16. 

STEEL  CON  DU  IT- Alcoa  offers  more  in¬ 
formation  on  Rome  rigid  steel  conduit  in 
its  bulletin  RCP-940.  CircU  So.  17. 

TENSIONER- Ask  for  catalog  TSE-1  and 
Petersen  Engineering  Co.  will  send  you  full 
data  on  its  line  of  tension-stringing  equip¬ 
ment.  Circle  So.  IS. 

CONDENSER  TUBES-Phelps  Dodge  Cop¬ 
per  Products  Corp.  has  intrc^uced  a  high- 
strength  copper-nickel  alloy  tube  and  will 
send  you  complete  information  in  bulletin 
2D.  Circle  So.  19. 

(.ABLE  SUPPORTS— Need  information  on 
travs  for  power  and  control  cables?  P-W 
Industries  will  send  its  catalog  858-.A.  Cir¬ 
cle  So.  21. 

EMT  —  Republic  Steel  (mp.  describes  its 
complete  line  of  electrical  metallic  tubing 
in  its  bulletin  A-1685-A.  Circle  So.  22. 

TR.4NSFORMERS  — A  complete  descrip¬ 
tion  of  RTA-E’s  Terra-Tran  with  wide- 
angle  doors  is  offered  in  this  company’s 
bulletin  100.  Circle  So.  21. 

PAINT— Thinking  of  painting?  Subox  Inc. 
will  be  glad  to  send  you  a  color  card  and 
its  technical  bulletin  No.  7  with  full  de¬ 
tails.  Circle  So.  24. 

POWER  PIPING  -  Midwest  Piping  will 
furnish  you  complete  information  on  its 
piping  erection  services  for  power  stations 
and  industrial  proces.sing  plants.  Circle 
So.  24. 

(X)RROSION  INHIBITOR-If  your  mo¬ 
tors  or  controls  go  out  of  service  due  to 


moisture  or  dust,  perhaps  you  need  (Cor¬ 
rosion  Reaction  Cxmsultants’  formula  2.26. 
Circle  So.  26. 

TOOLS— Ideal  Industries  Inc.  has  a  free 
contractor  and  electrician  catalog  giving 
details  on  all  of  its  electricians’  equip¬ 
ment.  Circle  So.  27. 

WEATHERPROOF  BOXES-Bell  Electric 
is  offering  a  complete  catalog  on  its  line  of 
weatherproof  covers  and  boxes.  For  a  copy 
Circle  So.  28. 

INSULATORS -Bulletin  TIA-182  from 
(General  Electric  Insulator  Department  de¬ 
scribes  the  new  Locke  line  post  insulators 
incorporating  wide  wire  grooves,  higher 
mechanical  strength  and  a  special  m^em 
seal.  Circle  So.  29. 

BUS  DUCT— 100-anip  bus  duct  is  described 
in  an  eight-page  bulletin  offered  by  West- 
inghouse.  Standard  Control  Division.  This 
booklet  shows  how  the  benefits  of  conven¬ 
tional  bus  duct  can  be  secured  for  installa¬ 
tions  where  smaller  blocks  of  power  are 
used.  Drawings  show  construction  and  fit¬ 
tings  available.  Circle  So.  II. 

DISTRIBUTION  CENTERS-General 
Electric’s  bulletin  GE.A-7222  describes  the 
company’s  integral  distribution  centers  with 
liquid-filled  transformers,  112V2  kva  and 
aimve,  and  dry-type  transformers,  300  kva 
and  above.  Circle  So.  12. 

CABLE  —  Data  on  rabies  insulated  with 
Okonex  butyl-base  high-voltage  insulation 
are  available  in  a  48-page  manual  offered 
by  the  Okonite  C.o.  Circle  So.  11. 

PRISMATIC  FIXTURES  -  Weatherproof 
prismatic  wall  brackets  and  ceiling  fixtures 
for  residential,  commercial  and  industrial 
exteriors  are  described  in  a  new  catalog 
issued  by  Stonco  Electric  Products  Co.  For 
catalog  PB6I,  circle  So.  14. 

LIGHTNING  ARRESTER-Revised  bulle¬ 
tin  LA2  on  Line  Material  lightning  arres¬ 
ters  gives  application  features  and  order¬ 
ing  and  dimensional  information  on  three 
types.  Included  are  types  E5  direct  con¬ 
nected  rated  1  through  20  kv,  SS  direct 
connected  rated  27  kv  and  30  kv,  and  T5 
externally  gapped  rated  3  through  18  kv. 
Circle  So.  If. 

SWITCHGEAR  —  Features,  maintenance 
and  installation  of  G-E’s  outdoor  enclo¬ 
sures  used  with  metal-clad  switchgear  are 
covered  in  bulletin  GEA-7190.  Five  steps 
in  the  eight-hour  installation  are  detailed. 
Circle  So.  16. 

TRANSFORMERS  —  Operating  and  main¬ 
tenance  features  of  the  Endur-All  distri¬ 
bution  transformers  are  given  in  a  bulletin 
from  Allis-Chalmers.  A  new  design  is  said 
to  reduce  impedance  by  as  much  as  25% 
and  new  locked  core  and  coil  construction 
eliminates  32  pieces  of  hardware.  The  unit 
is  10%  lighter  and  lower.  For  bulletin 
61B9943,  circle  So.  17. 

PAINT— Subox  is  offering  three  new  cata¬ 
logs:  No.  61  A,  giving  technical  features  of 


lead-suboxide,  Pb^O,  as  used  in  metal  pro¬ 
tective  paints;  No.  61B,  showing  colors  for 
rust-inhibitive  primers  and  finishes  used  in 
heavy  industrial  areas  as  well  as  self-prim¬ 
ing,  one-coat  paints  for  metals;  No.  61C, 
listing  10  deep  tone  colors  and  10  pastels 
with  rust-inlubitive  lead -suboxide  bases. 
CircU  So.  18. 

BALLAST  GUIDE -  .An  eight-pi^e  FLB 
cross-reference  guide  has  been  designed  by 
Advance  Transformer  Co.  for  insertion  in 
a  catalog  or  for  wall  mounting.  For  copy, 
circle  So.  19. 

POWER  FUSES-Bulletin  FC4  from  Line 
Material  describes  the  type  HXO  power 
fuse  rated  200  amp  with  asymmetrical  in¬ 
terrupting  rating  ranging  from  20,000  to 
4,000  amp,  8.25  to  48.3  kv.  Circle  So.  41. 

DISTRIBUTION  REGULATORS  -  Over¬ 
head-type,  single-phase,  32-step  distribution 
voltage  regulators,  rated  2.5  through  13.8 
kv  and  25  through  668  amp,  are  described 
in  bulletin  RV2  available  from  Line  Ma¬ 
terial.  Circle  So.  42. 

THEATER  LIGHTING -Two  technical 
bulletins  are  offered  by  Hub  Electric  0>. 
Catalog  102  includes  recommendations,  il¬ 
lustrations  and  schedules  for  basic  equip¬ 
ment  suitable  for  school  and  community 
use.  Bulletin  104  tells  about  several  systems 
appropriate  in  size  and  cost  for  smaller 
stages.  It  also  gives  production  notes, 
explaining  various  projection  and  design 
techniques.  Circle  So.  41. 

STREET  LIGHTING— Design  and  appli¬ 
cation  of  Holophane  prismatic  street  light¬ 
ing  refractors  is  covered  in  a  24-page  bmk- 
let.  Section  1  illustrates  basic  prismatic 
principles,  vertical  and  lateral  distribu¬ 
tions,  open  bottom-type  one-piece  refractor, 
and  refractors  for  fluorescent  lamps.  Sec¬ 
tion  2  lists  refractor  illustrations,  each  with 
its  specific  basic-type  light  distribution  for 
filament,  vertical  and  horizontal  mercurv 
and  fluorescent  lamps.  Circle  So.  44. 

CIRCUIT  BRE.AKER  —  Application  data 
on  type  H  air  circuit  breakers  and  type  F 
fused  circuit  breakers  are  included  in  a 
new  catalog  offered  by  Mears  C.ontrols. 
CircU  So.  4f. 

(;.ABLE  TERMIN.ALS— Information  on  its 
new  PSC  cable  terminating  equipment  is 
offered  by  Joslyn  in  bulletin  146.  For  a 
copy  circle  So.  46. 

COVER  PLATES— A  catalog  of  its  com¬ 
plete  line  of  doors  and  cover  plates  is 
offered  by  L.  E.  Mason  Co.  Circle  So.  47. 

GROUNDING  SWITCH  -  Specifications 
and  catalog  information  on  Line  Material’s 
type  PGH  high-speed  grounding  switch  are 
available  in  bulletin  No.  PPSE-110.  The 
two  compact  units  offered  come  in  ratings 
of  23  through  34.5  kv  at  standard  BIL  and 
46  through  115  kv  at  450-kv  BIL.  For  a 
copy  of  this  bulletin  circle  So.  48. 

TRANSFORMERS  —  Engineering  data  on 
Sorgel’s  Quiet  Quality  di^-type  transform¬ 
ers,  to  10,000  kva,  are  available  in  tech¬ 
nical  bulletin  No.  611.  Circle  So.  49. 


INTRODUCING  .  , 


New  Powermaster  Type  AK13-5 
Low  Voltage  Switcligear 


Highlighted  hy  a  new  concept  in  appearance  design.  General 
Electric’s  new  Powermaster  Type  AKD-5  Switchgear  reflects 
the  needs  of  today’s  modern  power  systems  for  increased 
safety,  added  convenience  and  .  .  . 

GREATER  RELIABILITY 

For  the  highest  degree  of  service  continuity,  compartmenta- 
tion  and  isolation  of  the  key  functional  components  in  the 
equipment: 

Minimize  fault  hazard — separate  bus  compartment  pre¬ 
vents  the  entry  of  foreign  objects  such  as  tools,  rodents, 
fish  tapes,  etc. — the  major  cause  of  bus  faults. 

Minimize  fault  communication — isolated  incoming 
line  compartment  reduces  hazard  of  fault  transfer  from  the 
main  bus  to  incoming  line — thus  permitting  more  effective 
operation  of  the  main  breaker  on  any  possible  bus  fault. 

Reduce  maintenance  requirements — Welded  bus 
provides  positive  joints  with  a  high  degree  of  electrical 
conductivity — minimizes  periodic  tightening  of  bus  bolts. 
New  bus  configuration  and  enclosure  reduces  dust  con¬ 
tamination — minimizes  cleaning  requirements. 

Call  your  General  Electric  sales  engineer  or  send  for  publi¬ 
cation  GED- 1269.  General  Electric  Co.,  Schenectady,  N.  Y. 

m-cn 


GENERAL 


ELECTRIC 


1000  KVA  Load  Center  Unit  Substation 
with  Powermaster  Type  AKO-5  Switch- 
gear.  Colarful  blue  panels  accent 
over  all  appearance  design. 


Phantom  view  illustrates  significant  ad 
vances  in  comportmentation  achieved 
in  Powermoster  Switchgear. 
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PRODUCT  NEWS  New  designs  and  applications 


Postlights 

Thinna.s  I mtii.sl} if\  Jm. 

Ani<»m.ui(all\  ()|Kraling  posilij^ht;. 
arc  liLiiig  iiM'il  in  Siaiilc  to  >u|)|)lc- 
mciii  inunitipal  siifct  lighting.  I  he 
|>o>tligl)ts  are  installed  in  tlie  itotit 
\anl  ol  eath  house  iti  some  ateas 
like  Seattle's  Meiitlian  Park  suhili 
\ision,  |)i(tnieil  above.  These  lights, 
inannlai  tilted  1)\  .\loe  Tight  i)ivi- 
sion  ol  Thom.is  industries,  leatnre 
.1  photoelei  tt  it  t  ell  in  the  post  that 
tin  ns  the  laniei  n  on  at  sunset  attd 
oil  at  stitirise.  The  elettiit-eve  unit 
.dso  ina\  he  iisetl  to  lontrol  other 
oiitdooi  lanteiiis  up  to  200  w,  in  ad- 
ditioti  to  the  I5d  to  2(1(1  w  |)ostlight. 
Tot  eleitiii  \aid  tools,  the  jiost  has 
.in  eleitrii  outlet. 

(iirtle  No.  .">1 

Photoelectric  Control 

i  !•  Dn'isiitn 

A  new  Tisher-Piei  1  e  lotitiol  series 
said  to  ollei  tompleteh  aiitoinatit 
tontrol  ol  sigti  lighting  or  general 
illuinination.  plus  a  |>rovisioti  lot 
manual  switthing,  with  no  resettitig 
netessarv.  has  been  announced.  The 
control  turns  lights  on  when  natural 
light  lades  to  a  certain  intensits 
level,  atid  tut  its  thetn  oil  wheti  nat 
ural  ligitl  reappears  at  dawn.  Itt  ad¬ 


dition,  lights  ma\  be  turned  oil 
maniialh  at  ain  time  b\  pressing  a 
button  on  the  tontrol  box.  The 
lights  will  remain  oil  until  the  tiext 
evening,  when  the  control  will  auto- 
tnaticallv  "remendrer"  to  tinti  the 
lights  on. 

C  ircle  No.  .V2 


Surface-Mounted  Transformer 


Allis-Clinlnieis  Mfg.  (■'*. 

Introduction  ol  a  tiew  line  ot  low 
prolile,  single-phase,  sin  lace-mount¬ 
ed  residential  translormers  has  been 
annotitucd  b\  .\llis(dtalmers.  The 
tiew  lightweight  tratislormer  is  engi¬ 


neered  lor  comjrlete  salety  and  in¬ 
stallation,  operation  and  mainte¬ 
nance  ease.  It  is  available  in  sizes  25 
through  5(1  kva,  15  k\  and  below 
with  a  210  120  secondary  rating.  Its 
high  voltage  interrupter  switch  is 
capable  ol  interrupting  lull  load 
current.  The  manulacturer  savs  that 
these  units  are  one-third  smaller  and 
lighter  that)  existing  units. 

Circle  No.  .53 

Grounding  Connector 

Audi')  son  t.U’ctrii  Cot  ft. 

new  gi  inincling  cottnec  tor  has  beeti 
introduced  b\  .Anderson  Tier  trie, 
tailed  the  Mamron.  The  grounding 
connector  was  designed  to  give  the 
adcantage  ol  a  compression  totmec- 
toi  without  the  disadvantages  ot  a 
tompiession  tiMil.  The  totnpam  sass 
it  is  economical  and  ease  to  install 
b\  simph  hammering  it  on. 

(arcle  No.  i>4 


Load-Interrupter  Switch 

Co. 

A  new  high  voltage  load  interruptei 
switch  lor  metal-clad  switchgear  in 
industrial  and  cotnmercial  buildings 
is  being  marketed  bv  Sjx-C  Electric. 

I  he  new  three-pole  load  interrupter 
switches  up  to  l.2(M)  amp.  closes  on 
(Kl.OOd  atnp  wheti  lused,  aticl  costs 
as  much  as  S2(KI  less  than  lormer 
models  that  could  carry  1,2(MI  atnp 
i)ut  interrupt  onlv  (i(ll)  atnp. 

Circle  No.  .55 

Quiet  Transformers 

Crnnsyli'nnni  Tmnsfo)  nno  Division, 
Ml  (iniu'-Eilison  Co. 

.\  new  method  ol  icxliicing  sound 
produced  bv  tratislormeis— bv  “iin 
coupling"  ol  V  ibration-etiergv  con¬ 
ducting  paths  within  the  tratisiormer 
—has  been  developed  atitl  applied, 
.ic  cording  to  Pentisv  Iv  ania  Trans- 
lortner. 

Vibration  energv.  generated  bv 
magnetic  action  in  the  core  ol  a 
ti atislortner.  reaches  tatik  surtaces 
through  the  licpiid  insulator  and 
through  the  core  supports— both  el- 
licient  tonducting  paths  (or  vibra¬ 
tion  energv.  By  destroying  the  ef- 
lectiveness  ol  these  conducting  paths, 
some  ol  the  vibration  energy  can  be 
cimtaineci  within  the  transformer. 

Circle  No.  .56 
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Colored  Aluminum  Paints 

Subox  Inc. 

(’.olorecl  aluminum  paints  are  now 
available  with  a  rust-inhibitive  base. 
These  new  paints,  called  Subalox 
Anodine  finishes,  contain  flaked  pig¬ 
ments  supplied  by  the  Aluminum 
(k).  of  America  in  a  base  of  chemi¬ 
cally  active  suboxide  of  lead.  They 
are  said  to  be  the  only  colored  alumi¬ 
num  paints  made  in  the  United 


Pyramid  Instrument  Carp. 

.\  new  way  of  marking  circuits  after 
identification  has  been  announced 
by  Pyramid.  Designed  to  be  used  in 
conjunction  with  the  new  Amprobe 
Cable  Tracer— an  instrument  that  al¬ 
lows  one  man  to  trace  and  identify 
circuits  10  times  faster  than  any  pre¬ 
vious  method— the  new  wire  markers, 
called  Trace-Tabs,  enable  an  electri¬ 
cian  to  mark  both  ends  of  up  to  50 
circuits  quickly  and  easily. 

Circle  No.  61 


Square  Panel  Fluorescent  Lamp 

General  FAectric  Co. 

General  Electric  (^o.  has  announced 
a  new  fluorescent  lamp  in  the  shape 
of  a  thin,  square  panel,  measuring 
11^  in.  square  and  in.  deep. 
The  lamp  is  designed  to  operate  at 
80  w,  at  which  rating  it  produces 
4,800  lumens,  giving  it  an  efficiency 
of  60  lumens  per  wat^ 

Circle  No.  64 


Air  Conditioning  Unit 


READER  SERVICE  CARD  '  JU, 

For  your  added  convenience  in  nti 

obtaining  more  information  on 
the  new  products  shown  on 

these  pages  or  offered  by  our  ' 

advertisers  elsewhere  in  the 

issue,  a  postage-paid  reader 

service  card  has  been  included  ^ 

between  pages  78  and  79.  Compression  Disconnect 


Coleman  Co.  Inc. 

.\  new  7*/2-hp  remote  air  condition¬ 
ing  unit  has  been  added  to  this 
company’s  line.  The  manufacturer 
says  the  major  design  features  are 
compactness,  rugged  construction, 
full  protection  against  rust  and  cor¬ 
rosion,  gocxi  field  serviceability  and 
full  sound  conditioning  for  quiet 
operation. 

Circle  No.  57 


Just  circle  the  numbers  corres-  Penn-Vnion  FAectric  Corp. 


ponding  to  the  items  described 
and  tear  out  and  mail  the  card. 


States  with  a  rust-inhibitive  base. 
These  new  paints  are  fully  compat¬ 
ible  with  other  existing  paints  and 
primers,  and  will  adhere  firmly  to 
weathered  galvanizing. 

Circle  No.  59 


new  compression  quick  disconnect 
for  hot  line  tool  work,  as  well  as  for 
heavy  duty  manual  disconnects,  has 
been  introduced  by  Penn -Union. 
The  company  says  no  loose  parts 
can  fall  during  installation  as  the 
U-bolt  is  rigidly  attached  and  has 
peened  ends  retaining  the  nuts. 

Circle  No.  62 


Chip  Ejector 


Fixture  Hanger 

Tomic  Sales  fc  Engineering 

A  new  T-bar  hanger  designed  to 
simplify  mounting  of  electrical  fix¬ 
tures  to  acoustical  ceilings  has  been 
announced  by  this  company.  The 
hanger  is  said  to  have  a  holding 
capacity  equal  to  that  of  the  T-bar 
to  which  ft  is  attached  and  is  cap¬ 
able  of  being  installed  without  tools 
simply  by  twisting  it  into  position 
on  the  supporting  member. 

Circle  No.  58 


Cable  Markers 


Price  &  Rutzebeck 

.An  unusual  boring  bit  and  chip 
ejector  combination,  ideal  for  utility 
and  telephone  company  use,  has  just 
been  introduced  across  the  nation. 
The  manufacturer  says  the  new  de¬ 
vice,  incorporating  a  chip  ejector, 
solves  the  problem  of  chip  clogging 
in  deep  hole  boring  work  on  poles 
and  other  timber  structures. 

Circle  No.  63 


Distribution  Transformers 


Allis-Chiihners  Mfg.  Co. 


DUPLEX 


HUBBELL 


ADAPTER 


15 


125 


Hubb*H  DwpUx  Adopter  No.  5291  is 
•osy  to  ottoch.  Just  romovo  scrow  hold¬ 
ing  Motol  or  plostic  plot*  to  2-wiro 
rocoptoclo.  loovo  plot*  in  plot*. 


Adopter  plugs  into  2-wir*  receptacle. 
Screw  A  will  go  through  plot*  to 
grounded  box.  It  is  connected  to  both 
U-slots  of  adopter. 


Tightening  Screw  A  establishes  adopter 
ground  in  o  grounded  system.  If  the 
syslem  is  ungrounded,  connect  adopter 
os  shown  at  right. 


Intiuiluction  o[  a  new  lower  and 
lighter  oil-immersed  line  of  distri¬ 
bution  transformers  has  been  an¬ 

nounced  by  .\llis-Chalmers.  Ihe 
new  transformers  are  said  to  pro¬ 
vide  greater  overload  capabilities 
through  larger  cooling  duct  area, 
higher-temperature  insulation  and 

higher  temperature  oil,  while  the 

lower  impedance  jrermits  utilities 
to  take  full  advantage  of  the  over¬ 
load  capabilities  of  this  design. 

C.irclc  No.  65 


FAST  TEMPORARY  CONVERSION 
TO  3-WIRE  GROUNDING  SAFETY 


This  polarized,  plug-in  adapter 
converts  2-wire  duplex  recep¬ 
tacles  used  with  grounded  or 
ungrounded  systems  to  tempo¬ 
rary  3-wire  grounding  recep¬ 
tacles.  Landlords  find  it  a  great 
convenience  when  tenants  re¬ 
quiring  3-wire  facilities  cannot 
postpone  occupancy  until  re- 


the  two  U-slots  to  the  grounded 
system.  For  use  with  recep¬ 
tacles  in  ungrounded  systems, 
there  is  a  green  binding  screw 
to  permit  connection  of  an  in¬ 
dependent  ground  wire.  Either 
way,  the  electrically  independ¬ 
ent  blades  and  contacts  con¬ 
tinue  existing  split  circuits. 


wiring  is  completed. 

To  make  a  conversion,  noth- 


The  polarized  adapter  oper¬ 
ates  in  any  parallel  or  T-slot 


Combination  Starter 


ing  in  the  existing  system  has  duplex  receptacle  with  metal  or 
to  be  removed  except  receptacle  plastic  cover  plates.  Brown  or 
cover-plate  screws,  to  make  ivorine  bakelite,  for  15  amperes, 

room  for  a  captive  screw  in  125  volts.  Size:  1.4"  from  plate, 

each  adapter.  This  captive  3.3"  high,  1.75"  wide, 
screw  acts  as  a  conductor  from 


In  Canada;  Scarborough,  Ontario 


General  Electric  Co. 

This  new  starter  is  said  to  utilize  a 
unique  double-door,  dead-front  con¬ 
struction  designed  to  discourage  un¬ 
authorized  entry  which  could  bring 
about  injuries  to  personnel  and 
damage  to  plant  equipment.  This 
combination  starter  also  meets  the 
latest  Joint  Industry  Conference  and 
automotive  requirements. 

Circle  No.  66 


S^tiNC 

ttACKfT 


TIANVUCENT  EANIl 


A  new  wedge-type  ilead-end,  which 
can  be  attached  at  the  house  or  pole 
in  two  simple  steps,  without  thread¬ 
ing  the  cable  or  disassembling  the 
connector,  has  been  developed  by 
the  Burndy  Corp.  The  company  says 
tlead-ending  services  go  faster  and 
easier  with  the  new  side-entrance 
clamp  for  cable  sizes  No.  6-No.  2 
AAC;  and  No.  6-No.  2  ACSR. 

Circle  No.  67 


Lightning  Arresters 

Line  Material  Industries 

New  lines  of  distribution  class,  valve 
type,  lightning  arresters,  said  to  af¬ 
ford  significant  improvement  in 
apparatus  protection,  are  available 
from  Line  .Material  Industries.  These 
arresters,  designated  type  E5  direct 
connected  and  T5  externally  gapped, 
are  manufactured  in  standard  volt¬ 
age  ratings  of  one  through  20  kv. 
C.ircle  No.  68 


WITH 


THESE  [0j 


FEATURES 


Lighting  Fixture  Latch 

Stanle\  Hardivare 

A  completely  concealetl  push-release 
latth,  streamlined  and  functionally 
tlesigned,  has  been  introdiued  by 
this  company  for  use  with  recessed 
or  surface  mounted  lighting  fixtures. 

1  he  design  is  said  to  allow  fix¬ 
tures  to  present  clean,  unbroken 
lines,  while  easily  adapting  them  to 
rapid  maintenance  position. 

Circle  No.  69 


Residential  Humidifier 

\]  estinghouse  Electric  Corp. 

\  new'  residential  humidifier  for 
wintertime  humidity  control  in 
forced-air  installations  is  available 
from  ^Vestinghouse  .\ir  C^ondition- 
ing  Division.  The  humidifier  has  a 
0.2  gal-per-hour  atomizing  capacity 
and  is  designed  for  simple  installa¬ 
tion  in  the  return  duct  of  any  heat¬ 
ing  or  cooling  system. 

Circle  No.  71 


Klein  developed  the  first  fabric  safety 
strap  and  have  pioneered  in  every 
deselopment.  The  recently  introduced 
Klein-Kord  Nylon  Safety  Strap  offers 
these  features: 

LONGER  LIFE  —  Superior  construc¬ 
tion,  woven  from  filament  nylon. 
Stretch  has  been  almost  eliminated. 
PLY  ADHESION— The  multiple  plies 
of  strongly  woven  pre-dipped  nylon 
are  friaionized  in  neoprene  and  vul¬ 
canized. 

FLEXIBILITY  —  Klein-Kord  Nylon 
Safety  Straps  are  extremely  flexible  and 
assure  maximum  comfort  and  greater 
strength.  When  tested  in  use,  these 
straps  are  capable  of  a  test  load  of 
2750  pounds,  far  in  excess  of  any  load 
they  will  be  called  upon  to  support  in 
service. 

QUALITY  HARDWARE— All  buckles 
and  snaps  are  drop-forged  and  tested 
by  Klein  in  their  own 
forge  shop.  / 


forge  shop. 

WRITE  FOR 
BULLETIN  BBO  ^ 

ASK  YOUt  SUrniER  ,  / 

Feraign  Oltirlbvtor; 

Intarfiotionoi  Stowdord  EWdrk  N«w  York  ^  ^ 


Mathias B  f  BKl  &  Sons 

INCOWPORATtO 

7200  McCORMtCK  ROAD.  CHICAGO  45.  Ill 


Rurndy  Corp. 


Dead-End 
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unii  utilises  pcrtiuoiopropane  as  an 
insulating/c'(M)ling  nietlium,  and  oi¬ 
lers  higher  impulse  levels,  lighter 
weight  and  smaller  dimensions  than 
the  former  nitrogen-filled  unit. 

The  gas-filled  units  are  designeil 
for  application  as  conventional  trans- 
lormers  or  as  the  transforming  sec¬ 
tion  in  unit  substation  combinations. 
Price  of  the  gas-filled,  sealed  dry- 
type  units  will  be  comparable  to  the 
former  nitrogen-filled  units,  accord¬ 
ing  to  the  manufacturer. 

Circle  No.  73 


Metal’Clad  Switchgear 


Time  Switches 


Moloney  Electric  Co. 


Stingnino  Eleitric  Co. 

Precision  time  switches  built  in 
flush-mounted  steel  cases  are  being 
announced  by  Sangamo  Electric.  The 
company  says  they  will  be  ideally 
suited  for  switchboard,  wall  or  panel 
mounting.  Both  straight  synchronous 
anti  synchrt)nous-carryover  models 
will  be  available. 

Circle  No.  76 


.Moloney  has  intrtKluced  a  line  of 
metal-clad  switchgear.  The  new 
switchgear  manufacturing  division, 
which  is  ItKated  in  newly  acquired 
facilities  near  the  .St.  I^uis  trans¬ 
former  plants,  will  produce  metal- 
clatl  gear  for  both  indtMir  and  out¬ 
door  a|)plications  in  all  standard 
five-  and  15-kv  breaker  ratings. 

I'he  switchgear  is  said  to  be  in 
keeping  with  the  trend  toward 
smaller,  mttre  cf)ni|)act  units. 

Circle  No.  72 


Package  Power  Center 


Federal  Pacific  Electric  Co. 


Package  Power  Centers  featuring  ro¬ 
tary  handle  circuit  breakers  in  the 
secondary  distribution  section  have 
been  introduced  by  Federal  Pacific. 
Rated  up  to  500  kva,  the  new  line  of 
ind(H)r  unit  substations  is  available 
for  primary  voltages  of  five  or  15 
kv.  The  company  says  the  chief  ad¬ 
vantages  of  the  new  units  are  their 
compact  si/e,  operator  safety  and 
front  access  of  all  operating  parts. 

Circle  No.  74 


Loadbuster  Uprated 

V&C  Electric  Co. 


High-Speed  Grounding  Switch 


I-T-E  Circuit  Breaker  Co. 


Continuous  current  ratings  of  Load¬ 
buster  disconnect  switches  have  been 
raised  from  400  amp  to  600  amp  by 
S&C  Electric  Co.  .\11  Loadbuster  dis¬ 
connect  switches  now  in  service  use 
S&C  silver-weld  contact  construction 
which  provides  the  600-amp  contin¬ 
uous-current  rating.  The  prior  400- 
amp  rating  indicated  the  disconnect’s 
load  switching  capability  using 
Loadbuster,  S&C’s  portable  load- 
break  tool,  rather  than  its  contin¬ 
uous-current  rating. 

Circle  No.  77 


1-T-E  has  announced  an  automatic 
high  speed  grounding  switch  to  trip 
remote  breakers  adjacent  to  trans¬ 
formers.  Known  as  type  HSG,  the 
manufacturer  says  the  new  ground¬ 
ing  switch  features  a  closing  speed 
ranging  from  3.3  cycles  at  15  kv,  up 
to  19  cycles  at  230  kv.  It  is  available 
in  voltage  ratings  from  15,000 
through  230,000  v  with  momentary 
ratings  of  20,000  and  40,000  amp. 

Circle  No.  75 


Gas-Filled  Transformer 


Ceneral  Ele(tric  Co. 


A  newly  designed  gas-filled,  sealed 
dry-type  transformer  in  ratings  300 
kva  and  above,  15  kv  and  below, 
has  been  announced  by  General 
Electric’s  medium  transformer  de¬ 
partment.  The  industrially  rated 


CIRTUBE 

EMT 

is 

the 

one 

on 

top 


Shown  here  unplated 


The  other  one  is  ordinary  EMT  that  failed  early  in  a  pressure  test.  CiRTUBE  EMT  held  up 
far  beyond  UL  requirements.  The  reason:  continuous  induction  welding,  by  far  the  best 
technique  for  making  bead-free,  split-free  welds  on  high  quality  EMT. 

The  benefit:  your  men  get  easier,  neater  bending  without  kinking  or  flattening — and  they 
get  it  right  the  first  time  around.  Add  easy  fishing,  a  good-looking,  life-time  finish,  easy-han¬ 
dling  bundles  and  fast,  friendly  service — and  you’ll  know  why  more  and  more  contractors 
are  specifying  CiRTUBE  EMT. 

Ask  for  it  on  your  next  job — you’ll  like  working  with  it. 


CIRCLE  WIRE  &  CABLE  CORP. 

SUBSIDIARY  OF  CERRO  CORPORATION 


PUNTS:  Maspcth  and  Hicksville,  N.  Y.  SALES  OFFICES  A  WAREHOUSES;  In  all  principal  cities. 

Rubber  Covered  Wires  A  Cables  •  Varnished  Cambric  Cabies  •  Plastic  Insuiated  Cables  •  Neoprene  Sheathed  Cables  •  "CIRTUBE”  EMT 


85 


ELECTRICAL  WEST  •  VOL.  127,  NO.  1 


Save  Time,  Money 
Speed  Installations 

with  . . . 

P-W 

CABLE  SUPPORTING 
SYSTEMS 


P-W’8  TYPE  “E”  (PtJNCHED 
BOTTOM)  TRAYS— FOR  POWER 
AND  CONTROL  CABLES  AND 
INSTRUMENT  TUBING— ALTHO 
LESS  EXPENSIVE,  ARE  STRONG¬ 
ER,  VERSATILE  AND  SUPERIOR. 
CONTROL  CABLE  CAN  BE 
DROPPED  OUT  ANYWHERE. 

Engineer!!,  Contractor!!  and  installers 
look  for  QU.ALITY,  LONG  LIFE,  AND 
L.ABOR  S.WINGS  in  their  supports.  That’s 
why  more  and  more  users  are  turning  to 
P-\V.  .^mong  our  outstanding  improvements 
are:  CONNECTIONS  that  are  quick  and 
easy  to  install— PRE-CUT  SYSTEMS  sav¬ 
ing  installation  time — EXTENSION  CON¬ 
NECTORS  eliminating  field  cutting  to  com¬ 
plete  runs  — ADJUSTABLE  HORIZON¬ 
TAL  and  RISER  CONNECTORS  to  go 
over,  under  or  around  pipes,  trusses,  col¬ 
umns,  etc.  —  BUILT-IN  ADJUSTABLE 
DROP-OUT  SECTIONS  eliminate  cutting 
out  bottom  of  tray  —  STRAIGHT  SEC¬ 
TIONS  available  in  lengths  up  to  16' 
less  connectors  and  less  installation 
time  over  12'  lengths). 

P-W  SUPPORTS  are  available  in  hot 
dip  galvanized  steel  or  aluminum,  in 
LADDER,  EXPANDED  METAL  and 
SOLID  TR.\YS  in  addition  to  Type  “E”. 
All  systems  are  interchangeable.  Write  for 
Catalog  8S8-A. 

For  the  utmost  in  service,  contact  the  ap¬ 
propriate  Representative  in  your  territory 
or  P-W  direct,  regarding  inquiries  and 
placing  orders. 


INDUSTRIES 

1 1 200  Roosevelt  Blvd. 
Philadelphia  15,  Pa. 


Gas  Turbine-Generator 

(ieneial  Electric  Co. 

.\  new  enieigency  power  plant— the 
Inst  installation  ol  its  kind  in  the 
nation  —  has  been  installed  on  the 
root  ol  Pact  lie  Telephone’s  1587 
Franklin  .St.  building,  Oakland. 
Galil.  The  compact  power  package, 
consisting  ol  gas  turbine,  gearbox 
ami  generator  is  light  enough  to  be 
earned  by  three  men  and  yet  is  cap- 
anle  ol  supplying  communications 
power  lor  a  city  ol  70,000. 

1  ne  S20-lb  turbine  was  produced 
b\  (General  Electric.  It  burns  a  regu- 
lai  iliesel  luel.  I'he  whole  unit— tur¬ 
bine,  gearbox  and  generator— is  not 
much  longer  than  a  compact  car. 

I  The  (i-E  set  weighs  only  12,235 
lb  compareil  to  13,100  lb  lor  its  diesel 
I  geneiaior  counterpart,  a  70^  saving 
I  in  unit  weight. 

I  Telephone  anil  (i-E  engineers 
I  pointed  out  that  the  complete  pack- 
j  age  will  lessen  maintenance  prob¬ 
lems  normally  encountered  with  this 
type  ol  installation. 

('.ircle  No.  78 

Long  Scale  Instruments 

I  Eederal  Ecuific  Electric  Co. 

A  new  line  ol  long  scale  instruments, 
consisting  ol  both  a-c  and  d-c  de¬ 
vices,  has  been  introduied  by  Fed¬ 
eral  Pacilic  Electric  Co. 

Designed  lor  use  in  control  and 
I  distribution  switchboards  where 
I  ijuick  and  accurate  reailings  need 
I  to  be  made  at  considerable  dis- 
I  tames,  the  new  instruments  have  as 
j  the  key  to  their  operation  a  pointer 
i  that  moves  over  a  2.50°  arc  scale 
more  than  7  in.  in  length. 

Circle  No.  79 

i  345-Kv  Switches 

i 

j  I-T-E  Circuit  Breaker  Co. 

The  Greensburg  Division  of  this 
I  company  has  just  completed  ship¬ 
ment  ol  what  is  believed  to  be 
1  the  first  two  345-kv  double-break 
switches  to  be  installed  in  this  coun- 
i  trv.  The  new  switches  are  rateil 
1,.300  kv  lilL,  1,600  amp  contin- 
!  uous  and  70,000  amp  momentary. 
I  They  are  equip|red  with  grounding 
blades  on  both  ends,  for  grounding 
either  the  345-kv  line  or  the  high 
side  of  the  step-down  transformer, 
or  both.  The  grounding  switches 
are  key  interlocked  so  that  they 
cannot  be  closed  unless  the  main 
switch  is  open. 

'  Circle  No.  81 


Network  Transformers 

Waguer  Electric  Corp. 

Compact  network  transformers,  de¬ 
signed  to  lit  into  close  quarters,  are 
offered  in  .300-  through  2,.500-kva 
ratings  by  Wagner  Electric  Corp., 
St.  Louis,  .Mo.  Space-saving  features 
of  these  transformers  jyermit  up-rat¬ 
ing  existing  secondary  network  sys¬ 
tems  by  installing  higher  trans¬ 
former  ratings  in  present  vaults, 
and  also  |M?rmits  lower  construction 
costs  on  new  systems. 

Circle  No.  82 


Network  Meter 

Duncan  Electric  Co. 

The  Duncan  Electric  Co.  has  an¬ 
nounced  a  new  polyphase  watt  hour 
meter  that  is  said  to  be  a  simpli¬ 
fied  two-stator  device,  used  for  me¬ 
tering  three-wire  network  services 
consisting  of  two  lines  and  a  neu¬ 
tral  of  a  four-wire  wye  system.  The 
company  stated  that  initial  calibra¬ 
tion  of  the  meter  is  made  by  ad¬ 
justing  the  strength  of  the  two  pairs 
of  side-mounted  damping  magnets, 
while  the  fine  adjustment  is  made 
with  torque  adjusting  screws. 

Circle  No.  83 
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Busways 


Electric  Distribution  Products  I  nr 


An  improved  line  of  bus  feeders  and 
plug-in  busways,  featuring  a  new 
type  of  construction,  has  been  an¬ 
nounced  by  this  division  of  Worth¬ 
ington  (xrrp.  The  new  construction 
provides  higher  insulation  efficiency, 
greater  inherent  safety,  lower  weight, 
and  increased  resistance  to  damage 
from  electrical  stresses  or  improper 
handling,  according  to  the  manufac¬ 
turer. 

Circle  No.  84 


WIRE  PULLING  COMPOUND 


•  works  best  where  the  pulling  is  toughest— all  wire 
sizes— including  500  MCM  and  larger. 

•  spreads  out  on  wires  in  long  runs— it  won’t  quit 
halfway  through! 

•  a  little  goes  a  long  way. 

•  safe  for  hands  and  insulation,  not  damaged  by 
freezing,  won't  dry  out  in  the  can. 


CrMtny  texturtd. 
ytilow  color, 
not  mossy, 
“good"  smoll. 


Individual  Breakers 


I-T-E  Circuit  Breaker  Co. 


EASILY  APPLIED  by  hand,  brush  or  cloth.  Wipes 
off  hands  easily.  It  doesn’t  "wash-off”  when  pull¬ 
ing  through  water  in  conduits.  Can  be  used  to 
pull  wires  through  steel,  fiber  or  aluminum  con¬ 
duit.  Clings  around  sharp  bends  and  corners. 
Available  in  quart  and  gallon  cans,  5-gallon  pails 
and  55-gallon  drums. 


Individual  enclosures  for  its  new¬ 
line  of  K-Don  circuit  breakers  — 
low-voltage  current-limiting  units 
affording  fault  protection  against 
currents  as  high  as  200,000  amp  — 
have  been  developed  by  1-T-E  Cir¬ 
cuit  Breaker  Co. 

The  K-Don  breakers  are  now- 
available  in  the  new  enclosures  for 
many  applications  in  industrial 
plants,  commercial  buildings  and 
institutions  where  single,  wall- 
mounted  breakers  are  used. 

Circle  No.  85 


SOLD  THROUGH 
AMERICA’S  LEADING 
DISTRIBUTORS 


For  complete  details,  write 


IDEAL  INDUSTRIES, 

1042-G  Park  Avenue,  Sycamore,  Illinois 
IN  CANADA;  Irving  Smith,  Ltd.,  Montreal 
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Ask  your  distributor 


(RC 


LOW  COST  PREVENTIVE  MAINTENANCE 


WESTERN 


Economy  at  a  Glance 

Year  Month  Latest 

Ago  Ago  Month 


I  PERSONAL  INCOME  in  milUoos-seasoii- 
i  ally  adjusted  as  of  June  15  (An  index  of 
'  rofisnmr  spendinf  potential) 


7985.9 


7734.3 


NONFARM  EMPLOYMENT  in  thoosands 
(Index  of  industrial,  commercial  aKtirity) 


electrical  field  office 
and  storage  shed  that's 
quick  to  move  on  and 

Just  telephone  Porta 
House  collect  and  get 
immediate  delivery. 
Prefabricated,  bolted, 
waterproof  plywood 
panels — can  be  moved 
on  a  pick-up  truck. 

SIZES  6'  OR  MORE  BY  9'  OR  MORE. 

P0RT4l?!BB[lf(WSf 

Ridgcly  K.  Dodge  ^  J  6767  Broadway  Terrace,  Oakland,  Calif. 
Phone  collect  for  immediate  delivery:  Olympic  2-7237 

1  Distributor  (Salos  ft  Rentals):  Porta  Houso,  8833  So.  Alameda  St.,  Los  Angeles  2  *  LUdlow  3-1301 

ELECTRICAL  CONTRACTORS: 

You  Kaste  a  lot  of  time  and  money  bidding  on  many  jobs  you  do  not  get.  This  costly 
waste  cuts  deeply  into  your  profits  and  you  do  not  make  the  money  you  should. 
We  can  furnish  you  excellent  electrical  estimating  service  at  a  saving  of  over  50%  of 
your  present  estimating  costs.  We  can  furnish  you  take-offs  and  man  hours  only,  or  we 
can  furnish  complete  estimates  showing  detail  lists  of  materials,  at  current  unit  prices, 
and  man-hours  and  labor  costs,  together  with  a  detailed  list  of  overhead  items  and  profit. 
You  can  check  each  item  of  our  estimate  and  compare  it  with  your  own.  Thus  you 
get  the  benefit  of  two  independent  estimators  in  the  preparation  of  your  bids,  all  at 
a  definite  saving  in  estimating  cost. 

Call  us  for  complete  information;  without  obligation,  of  course. 

LeROY  CONSTRUaiON  SERVICES 

768  Brannan  Street  UN  1-2483  San  Francisco  3 


MANUFACTURING  EMPLOYMENT  in 

thousands  (A  measure  of  manufacturing 

activity) 


HOUSING  STARTS  in  thousands  of  uniU 
(Index  of  new  residential  customers) 


INDUSTRIAL  BUILDING  CONTRACTS 
in  thousands  of  dollars  (A  rough  index  to 
the  dollars  of  electrical  contracting  business 
dx  months  to  a  year  ahead) 


►  The  West  and  particularly  the 
West  Coast  led  the  nation  in  percent- 
age  of  gain  in  the  use  of  manufac¬ 
tured  homes,  according  to  a  report 
just  released  by  the  Home  Manu¬ 
facturers  Assn.  Arizona,  California, 
Washington  and  Oregon  each  in¬ 
creased  their  starts  of  factory-built 
homes  by  more  than  50%. 


Sourer:  McGraw-Hill  nrpartmrnt  of  Economics. 
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BUSINESS  TRENDS  &  INDICATORS 

Output  Comparisons 

year^o-Year  Kwh  Output  Changes.  Per  Gent  Chai^  Orer  Same  Weei 
One  Year  Ago  for  Region  as  Indicated  in  Keyed  Map 


Cyclical  Earnings  Recovery  in  Prospect 

A  strong  cyclical  earnings  recovery  is  in  innneiliate  prospect  tor  the 
electrical  equipment  industry,  the  V^alue  Line  Investment  Survey  states. 
The  next  12  months  may  see  profits  advance  about  35^.  Inventories  are 
generally  in  good  shape.  Cxjsts,  pruned  during  the  past  few  quarters,  are 
under  tight  control.  Here  and  there,  price  increases  have  been  tentatively 
initiated. 

.Meanwhile,  as  the  furor  over  the  price-fixing  convictions  dies  down, 
the  V'alue  Line  Survey  sees  these  probabilities  emerging:  (1)  the  loss  of 
prestige  for  the  companies  involved  will  prove  temporary  and  leave  no 
permanent  scar  on  their  corporation  images;  (2)  the  sums  to  be  paid  out  in 
damage  settlements  will  be  far  below  the  huge  amounts  originally  bruited 
about.  Ironically,  manufacturers  found  guilty  of  fixing  prices  with  com¬ 
petitors  are  now  being  asked  by  the  government  to  promise  they  will  not 
retluce  prices  unreasonably. 


BELL 

BEST  - 

WEATHERPROOF 

MOST  COMPLETE  LINE  I 

of  Weatherproof 
COVERS  and  BOXES 


SAFE-T-LOK 

WEATHERPROOF 

SNAP  COVERS 
&  RECEPTACLES 

Snap  Op«n  .  .  .  Stay  Opan  .  .  .  Snap 
ShutI  1  to  10-Gang  Combination  Switch 
&  RtcaptocU  Davica. 

SOLID  OMSS 


Ttcu^f  Construction  Features 


NEW  EXTRA-SAFETY 
TAMPER-PROOF 
SNAP-COVER 

Equippad  with  Padlock 
Hasp  —  Stops  Currant  Pil- 
ftroga.  Tampering,  Acci¬ 
dental  Shock.  1,  2,  3-Cang 
Duplex  Receptocle,  or  com¬ 
bination  switch  and  receptacle. 


BELL 

BOXES 

moisfureproof 


Aluminum  1-Osng  and  ]-Gang 
3  to  7  hubs,  V^"  er  Vt" 
with  aluminum  pluas. 


Installation 


UNIVERSAL  BOX 

fits  practically  any  cover  —  holds  device 
firmly. 


RELATIVE  WHOLESALE  PRICES  OF  ELECTRICAL  MATERIAL 


Latest 

Previous 

Year 

Month 

Month 

Ago 

Wire  and  cable  . 

128.9 

128.9 

138.0 

Watt-hour  meters  . 

118.6 

118.6 

120.9 

10-hp  motors  . 

136.9 

136.1 

154.9 

225-hp  motors  . 

176.8 

182.3 

223.9 

Hvdro  generators  . 

185.5 

185.5 

192.1 

.Steam  generators  . 

203.5 

203.5 

203.5 

I5-kva  transformers  . 

133.0 

133.0 

1.33.5 

50-kva  transformers  . 

131.0 

131.0 

141.2 

500-kva  transformers  . 

128.8 

137.9 

151.5 

Dry-tvpe  transformers  . 

133.7 

13.3.7 

149.6 

Switch  and  fuse  panelboards . 

126.0 

126.0 

132.4 

Clircuit  breaker  panelboards . 

1.39.2 

139.2 

139.1 

Indoor  oil  circuit  breakers . 

182.5 

182.5 

182.5 

Outdoor  oil  circuit  breakers . 

155.3 

L55.3 

182.8 

NEW  PORTABLE 

WEATHERPROOF 

f  LAMPHOLDER 

OUTLET  BOX 

lampholder,  outlet  and  switch 
T  in  aluminum  housing.  Complete 

with  spike  ond  cord.  Spikes  in 
I  ground  lor  electricity  and  light¬ 

ing  where  needed. 

Write  For  Complete  Weatherproof  Cotofeg 


BELL 


iS  S.  Cloramont 
Chicogo  36,  III 
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This  CASt  Iron  adjustable  floor  box  comes 
with  a  2  part  Tin  Lid  for  top  concrete  pour¬ 
ing.  The  cut-away  picture  above  shows  top 
adjusting  section  with  brass  cover-plate  and 
two  tin  lids  exposed. 

The  top  tin  lid  Is  removed  after  hardening 
of  concrete  along  with  top  adjusting  section, 
providing  easy  access  to  wiring. 


FULLMAN  MANUFACTURING  CO. 

lATROBE  .  .  .  PENNSYLVANIA 


SALES  AGENTS  WANTED 

Sylvania  Lighting  Products- 
Fixtures  is  seeking  established 
sales  agencies  to  represent 
them  in  Northern  and  Southern 
California.  Only  applicants  with 
proven  sales  record  and  a 
strong  background  in  lighting 
fixture  specification  will  be  con¬ 
sidered.  Contact  Dept.  AAPD, 
Sylvania  Electric  Products,  48th 
Street,  Wheeling,  West  Va. 


WANTED 

Sales  minded  supervisor  of 
power  circuit  breaker  marketing 
needed  by  nationally  known 
electrical  equipment  manufac¬ 
turer  at  San  Francisco-Peninsula 
Plant.  EE  Graduate  preferred, 
some  experience  desirable.  Posi¬ 
tion  involves  inside  work  plus 
nationwide  travel  and  customer 
contact.  All  replies  held  confi¬ 
dential.  Send  resume  with  salary 
requirements  to  Box  320,  Elec¬ 
trical  West,  255  California  St., 
San  Francisco  11,  Calif. 


WANTED-SALESMAN 

Manufacturer  of  complete  line  of  electrical 
wiring  devices,  fuses,  etc.,  with  Los  Angeies 
warehouse  stock,  has  opening  for  aggressive, 
alert  salesman  in  Los  Angeles  territory  calling 
on  electrical  and  hardware  wholesalers,  con¬ 
tractors,  architects  and  OEM  accounts.  Send 
complete  resume  to  Box  319,  Electrical  West, 
255  California  St.,  San  Francisco  11,  Calif. 


Proposed  Western  Projects 


Hawaii 

.4iea,  Pearl  Harbor  Heights  De¬ 
velopers,  Halawa  Heights  homes, 
$4,208,390.  George  Barrett,  archi¬ 
tect,  and  Fred  Pack  .Associates,  en¬ 
gineers,  both  of  Honolulu. 

.4iea,  Pearl  Harbor  Heights  De¬ 
velopers,  Enchanted  Hills  homes, 
$3,409,000.  Hawaiian  Pacific  In¬ 
dustries,  architects,  anti  W.  K.  Gol- 
lins,  engineer,  both  of  Honolulu. 

Lahaina,  Donn  Beach,  Pioneer 
Inn  addition,  $1,200,000.  Plans  by 
Wimberly  &  Cook,  Honolulu. 

Pacific  Southwest 

Phoenix,  .4riz.,  Maricopa  County, 
hospital,  $10,572,000;  court,  jail  and 
administration  bldgs.,  $1 1,042,(M)0. 

Phoenix,  Caty,  parks  and  play¬ 
grounds,  $6,100,000;  libraries,  $2,- 
200,000;  civic  center,  $1,150,000;  po¬ 
lice  and  courts  bldg.,  $3,000,000;  air- 
;  port  expansion,  $14,200,000;  devel- 
I  oping  satellite  airports,  $1,000,000. 

I  .4naheim,  Clalif.,  Butler  Harbor 
j  Camstruction  fa).,  dwellings,  $1,- 
693,500. 

Baldwin  Park,  Unified  School 
Dist.,  schools,  $3,000,000. 

Fontana,  Southern  California  Edi¬ 
son,  steam-electric  generating  unit, 
$43,155,000. 

La  Puente,  Sunset  International 
i  Petroleum  Co.,  dwellings,  $1,583,- 
000. 

I  Los  .4ngeles,  University  of  Cali- 
I  fornia.  Physics  bldg.,  $4,500,000. 
Plans  by  Neptune  &:  Thomas  &  .As¬ 
sociates. 

Monterey  Park,  Central  Land  Co., 
dwellings,  $1,298,100. 

NewjMHt  Beach,  High  School 
Dist.,  high  school,  $4,270,000.  Plans 
by  Blurock,  Ellerbroek  8:  .Associates, 
(>)rona  Del  Mar. 

Norwalk,  I.arkw<K)d  Estates,  dwell¬ 
ings,  $2,500,000. 

Palm  Desert,  Caiachella  X'alley  Ju¬ 
nior  College  Dist.,  Physical  Educa¬ 
tion  bldgs.,  $1,080,600.  Plans  by 
Williams  It  \Villiams,  Palm  Springs. 

Pasadena,  National  .Aeronautics  & 
Space  .Administration,  physical  sci- 
j  ence  lab,  $1,285,000. 

San  Diego,  County  Board  of  Su- 
I  pervisors,  operations  center,  $3,000,- 
I  000;  Plans  by  Tin  ker,  Sadler  8;  Ben¬ 
nett. 

:  .Santa  Barbara,  Cottage  Hospital, 

I  central  core  bldg,  and  remodeling 
j  present  blilgs.,  $2,000,000.  Plans  by 
^  Stone,  Marraccini,  Sc  Patterson,  San 
Francisco. 

Santa  Susana,  .Atomic  Energy  Com¬ 
mission,  Argonne,  Ill.,  test  facilities. 


Plans  by  Ralph  .M.  Parsons  Co.,  Los 
-Angeles. 

Van  Nuys,  Kingswood,  dwellings, 
$1,447,000.  Charles  E.  Du  Bois,  ar¬ 
chitect,  Encino. 

Rocky  Mountain 

Denver,  Cailo,,  .\I  i  d  -  .A  m  eric  a  n 
Building  Corp.,  30-story  office,  $12 
million.  Plans  by  Sorey,  Hill  8c 
Sorey,  Oklahoma  City,  Okla. 

Rocky  Ford,  Otero  County  School 
Dist.,  high  sch(K)i,  $1,090,000.  Paul 
S.  Pierson,  Denver,  architect;  Cau- 
dill-Rowlett  8:  Scott,  Houston,  Tex., 
associate  architects. 

Moscow,  lilaho.  University  of  lila- 
ho.  Student  Union  bldg,  aildition, 
$1,350,000.  Plans  by  Dropping,  Kel¬ 
ley  8:  Finch  and  Wayland  8:  Cdine, 
both  of  Boise;  .Marque  8c  Associates, 
mechanical  and  electrical  engineers, 
Sjx)kane. 

Billings,  .Mont.,  Yellowstone 
County  ,S<h<K)l  Dist.,  high  schools, 
$1,100,000.  Elementary  schools,  $2,- 
335,000,  Josejfh  Ciates,  architect. 

Great  Falls,  U.  S.  Engineers,  Se¬ 
attle,  strategic  missile  supjx)rt  area 
facilities,  $2,000,000. 

Logan,  Utah,  Clity  Board  of  Edu¬ 
cation,  school  and  school  addition, 
$1,422,000. 

Ogden,  Hill  .Air  Force  Base,  U.  S. 
Engineers,  San  Francisco,  missile 
maintenance  facility,  $2,600,000. 

Green  River,  Wyo.,  School  Dist. 
No.  2.  junior  high  school,  $825,000. 

Pacific  Northwest 

Vancouver,  B.  C.,  E.  J.  Vernon, 
hotel,  $1,000,000.  Plans  by  D.  H. 
Miller. 

Vancouver,  Pacific  National  Ex¬ 
hibition,  livestock  show  bldg.,  $2,- 
200,000.  Plans  by  W.  K.  Noppe. 

Berkeley,  C^liL,  Strawberry  (^reek 
Lodge  Foundation,  apartment,  $1,- 
383,760.  In  care  of  Norris  M.  Gad¬ 
dis,  architect,  Oakland. 

Castroville,  Jennings  Radio  -Mfg. 
Corp.,  power  switch  plant,  $1,500,- 
000. 

Concord,  Hill  8:  Rhotles,  shop¬ 
ping  center,  $3,500,000. 

Fresno,  Spreckels  Sugar  Co.,  proc¬ 
essing  plant,  $16  million. 

Moffett  Field,  National  .Aeronau¬ 
tics  8:  .Space  .Administration,  hyper- 
velocitv  free  flight  facility,  $4,880,- 
000. 

Monterey,  12th  Naval  Dist.,  .San 
Bruno,  (lalif.,  astro  aeronautical 
propulsion  labs,  $3,000,000. 

Novato,  Fifth  .Associates  Real  Es- 


RIGID 


ELBOWS 
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tale  Trust  &  Luigi  Demartini  Trust, 
shopping  center,  $1,500,000.  Plans 
by  Wurster,  Bernardi  8c  Emmons, 
San  Francisco. 

Oakland,  1200  Lakeshore  Inc.,  16- 
story  apartment,  with  three -story 
building,  including  boat  dock,  $7,- 
500,000.  Plans  by  Simpson,  Stratta 
&  Associates,  San  Francisco. 

Oakland,  Gilmore  Steel  (^orp., 
distribution  plant  expansion,  Sl,- 
500,000. 

San  Francisco,  Eichler  Homes 
Inc.,  Diamond  Heights  housing  de¬ 
velopment,  $55,500, (KM).  Plans  by 
Glaude  Oakland. 

San  Francisco,  Eichler  Homes 
Inc.,  Western  .\ddition  apartments, 
$1,2()0,(M)0.  In  care  ol  (ilaude  Oak¬ 
land,  architect. 

-San  FrancLsco,  City  and  County, 
Palace  ol  Fine  .\rts,  to  include  1,500- 
seat  theater,  500-seat  theater,  exhibit 
hall,  offices,  radifvtv  sound  stages, 
$5,800,000.  Plans  by  William  Glad¬ 
stone  Merchant  and  Welton  Beckett 
&  .Associates;  Ellison  Sedgwick  &: 
.Associates,  consulting  engineers. 

San  Jose,  Santa  Clara  County 
Board  of  Supervisors,  courthouse, 
$1,545,0(X).  Plans  by  Ernest  Kump, 
Palo  Alto;  Wheeler  &  Gray,  Perry 
E.  West  .Associates,  consulting  engi¬ 
neers,  Palo  .Alto. 

Sausalito,  Kurt  Heath  Sc  .Allied 
Grocers,  shopping  center  and  office, 
$2,500,000.  Plans  by  Campbell  & 
Wong,  San  Francisco;  Kenneth  Frost 
.Associates,  Tiburon,  consulting  en¬ 
gineers. 

Santa  Rosa,  City  High  .Sch(M)l 
Dist.,  sch(H)l  additions,  $2,500, ()()(). 
J.  Cllarence  Felciano,  architect. 

Sonoma  County,  Pacific  Gas  and 
Electric  Co.,  12,500-kw  generating 
unit,  The  Geysers  geothermal  power 
plant  addition,  $2,200,000. 

Stockton,  Lincoln  Unified  .Sthool 
Dist.,  high  school,  $1,828,910.  Plans 
by  Barovetto  &:  Thomas;  Walter 
Buehler,  consulting  engineer. 

Walnut  Creek,  Russell  J.  Briu- 
/one,  shopping  center,  $  1 ,500,()0(). 

A'uba  City,  Yuba  Plaza  Inc.,  shop¬ 
ping  center,  $2,6(M),()(M).  In  care  of 
ian  C.  Wilke,  architect.  Redding. 

Lake  Tahoe,  Nev.,  Berkeley  Ply¬ 
wood,  apartments,  $5,0(K),000.  Plans 
by  Sherrill  Broudy,  .Alameda,  Calif. 

Lake  Tahoe,  Kaufman  &  Broad 
Development  Corp.,  Detroit,  homes, 
$6,000,000. 

Pullman,  University  of  Washing¬ 
ton,  Education  bldg.,  $1,500,(MM). 
Plans  by  R.  H.  Burkhard,  .Seattle. 

.Seattle,  University  of  Washing¬ 
ton,  health  sciences  bldg,  addition, 
$1,000,000. 

Vancouver,  .School  Dist.  No.  37, 
junior-senior  high  school,  $1,5(K),- 
000.  Plans  bv  .McCov  &  Bratlburv. 


- - PENGO 

POLE-MOUNT 

TENSIONER 


There  is  only 
one  Y-er  EAS 

Don't  accept  subititute$. 

The  extra  slip  means  extra 
savings  on  every  job. 

•  Creamy,  non-corrosive. 

Never  greasy  or  messy. 

•  Prevents  sticking  or  setting. 
Extra  slip  for  saddles  and 
turns. 

•  Does  not  run  back  on  cables. 

•  Never  harmful  to  hands,  cloth¬ 
ing,  cables  or  conduit. 

Write  for 
doscriptivo 
literoturo 


'  wew 

.tops  btni 


Now. .  .PENGO 
4000  Tensioner 
Takes  Conductor  to 
336,500  cm-ACSR 
or  397,500  cm-AAC 
—Tensions  to  1 ,000 
Pounds! 


At  all  Leadint  Elictrical  Sipply  Hoises 


ELECTRO  COMPOUND  CO. 

4148  W.  150tk  St..  Clmla»4  35.  'hi* 


Here’s  a  bullwheel  tensioner  you 
can  carry  in  every  line  truck!  It 
features  two  18  inch  neoprene 
lined  bullwheels.  Tru-Stop  disc 
brake  —  yet  weighs  so  little  it’s 
truly  portable. 

Two  men  can  easily  place  the 
4000  PM  against  the  pole,  attach 
it  (chains  and  wing-nut  tightener 
are  permanently  attached  to  ten¬ 
sioner),  and  start  stringing  in  a 
matter  of  minutes.  Conductor  can 
be  payed  off  any  suitable  reel 
stand.  A  collapsible  reel  attached 
to  a  winch  shaft  makes  a  practical 
puller,  although  any  type  of 
power  previously  used  for  pulling 
can  be  used. 

TENSION  WIRE  STRINGING 
is  the  safe,  economical  modem 
way  to  string  distribution  and 
transmission  lines.  Why  not  get 
the  facts?  Write  for  new  PENGO 
catalog  TSE-1  for  full  data  on  the 
world’s  largest,  most  complete 
line  of  tension  stringing  equip¬ 
ment.  Please  address  Dept.  34. 


Hot  Dip  Golvaniied 


ENGINEERING  CO.,  INC 

460  Kifar  Road 
Santa  Clara,  California 
Phono:  AXminttor  6-7712 
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Estimator’s  Guide 


Prices  ahoum  are  for  new  eonatruction  coat  in  place.  Quotations  furnished  by  LeRoy  Construction  Service 


Th«  figures  in  this  guide,  furnished  by  LeRoy  Construction 
Service,  will  be  kept  up  to  date  and  published  periodically. 
This  guide  is  for  your  use.  Will  you  please  let  the  editor 
know  if  there  are  other  figures  or  ideas  which  would  make 
this  section  more  valuable  to  you? 


Residential  Wiring 


PCK  OUTLBT,  13«  V— 2  WIRE 

Knob  &  tub*  . Each  7.50 

Nonmetallic  cable  .  Each  7.00 

Armored  cable  (BXL)  . Each  16.00 

Armored  Cable  (BX)  . Each  7.50 

Flexible  metallic  conduit  Each  14.00 

EMT  . Each  18.00 

Conduit  lifid  . Each  23.00 

PBR  ovnin.  23#  t— 3  wire 
(RANOB— OVEN— WALL  HEATER) 
Nonmetallic  cable  (Romex)  ....Each  14.00 

Flex  conduit  (Greenfield)  . Each  22.00 

EMT  .  Each  23.00 

•RRVICB  A  PANEL 
Llfht  panel  Sc  service 
50  amp  lufs  120/240  v — 3  wire 
4  1  pole  circuit,  15  amp  fused  70.00 

Uif  ht  panel  &  service 
IM  amp  ACB  120/340  v— 3  wire 
4  1  pole  circuit,  15  amp 

2  2  pole  circuit.  20  to  50  amp  150.00 

Llxht  panel  &  service 

KW  amp — ACB  120/240  v 
6  1  pole  circuit,  15  amp 

3  2  pole  circuit,  20  to  50  amp  .  165.00 

t^ht  panel  &  service 


iw  amp — ACB  120/208  v.  3  phase,  4  wire 


8  1  pole  circuit,  15  amp 
2  2  pole  circuit,  20  to  M  amp 
2  3  pole  circuit.  15  to  30  amp  225.00 

(Required  for  air  condltlonmc  system) 

inet;^  light  fixtures 

(Fixtures  Purchased  on  Allowance) 

Incandescent  . Each  4.00 

Fluorescent  . Each  5.00 

Yard  llRht  . Each  5.00 

Bathroom  exhaust  fan  . Each  50.00 

Garden  pedestal  light  fixture  Each  40.00 


Commercial  Wiring — Conduit 


FLEXIBLE  METALLIC 

Per  C 

14" 

32.50-36.00 

44"  . 

37.50-43.50 

1”  . 

63  00-69  00 

RIGID  GALVANIZED 

14" 

Per  C 
49.00-  54.00 

44" 

62.00-  68.00 

1" 

79.50-  87.00 

H4"  . 

103.00-115.00 

114"  . 

121.50-132.00 

2"  . 

160.00-175.00 

214"  . 

. 229.00-252.00 

3"  . 

.  298.50-325.00 

314"  . 

365.50-401.00 

4"  . 

417.50-456.00 

5" 

624  50-685.00 

Commercial  Wiring- 

EMT 

14" 

Per  C 

34.50-  38.00 

44"  . 

43.50-  48.00 

1"  . 

58.00-  64.00 

114"  . 

83.00-  90.00 

114"  . 

70.50-  76.00 

2" 

103  00-112.00 

Commercial  Wiring- 

-RHW 

WIRE  600  V— 75’ 

750  mcm,  stranded 

Per  M 

2,011.00-2,090.00 

700  mcm,  stranded 

1,867.00-1,940.00 

600  mcm,  stranded 

1.675.00-1,742.00 

500  mcm,  stranded 

1,401.00-1.457.00 

400  mem,  stranded 

1,140.00-1,185.00 

300  mcm,  stranded 

923.00-  960.00 

250  mcm.  stranded 

830  00-  860  00 

No.  4/0,  stranded 
No.  3/0,  stranded 
No.  2/0,  stranded 
No.  1/0,  stranded 
No.  1,  stranded  . 
No.  2,  stranded  . 
No.  4,  stranded  . 
No.  6,  stranded  . 
No.  8,  stranded 
No.  10,  stranded 
No.  12,  stranded 
No.  14,  stranded 

No.  8,  solid  _ 

No.  10,  solid  . 
No.  12,  solid 
No.  14.  solid 


690.00-  717.00 
567.00-  589.00 
451.00-  965.00 

378.50-  393.00 

322.50-  335.00 
240.00-  249.00 

182.50-  190.00 
137.00-  142.00 

106.50-  110.00 

80.50-  83.00 

66.00-  68.00 
57.00-  59.00 

99.00-  102.00 
75.00-  78.00 

61.00-  63.00 

52.50-  5400 


Commercial  Wiring— TW 


WIRE  600  V— 75’ 

750  mcm.  stranded 
600  mcm,  stranded 
500  mcm,  stranded 
400  mcm,  stranded 
300  mcm,  stranded 
250  mcm,  stranded 
No.  4/0,  stranded 
No.  3/0,  stranded 
No.  2/0,  stranded 
No.  1/0,  stranded 
No.  1,  stranded  . . 
No.  2,  stranded  . . 
No.  4,  stranded  . . 
No.  6,  stranded  . . 
No.  8,  stranded  . . 
No.  10,  stranded  . 
No.  12.  stranded  . 
No.  14,  stranded 
No.  8,  solid  .... 
No.  10,  solid  ... 
No.  12.  solid 
No.  14.  solid 


Per 

M 

1,850.00-1 

.924.00 

1,537.00-1 

.598.00 

1,300.00-1 

.350.00 

1,017.00-1 

.057.00 

850.00- 

882.00 

750.00- 

780.00 

635.50- 

660.00 

543.00- 

564.00 

432.50- 

449.00 

356.50- 

370.00 

306.00- 

318.00 

227.00- 

236.00 

173.00- 

179.00 

.  129.50- 

134.00 

95.00- 

98.00 

73.00- 

75.00 

59.50- 

61.00 

51.50- 

53.00 

87.00- 

90.00 

68.00- 

70.00 

55.00- 

57.00 

47  50- 

49.00 

Commercial— Outlets  &  Connections 

Conduit  and  wire  not  included 


Each 

Light  fixture  outlet 

Recess  8.00 

Surface  7.00 

WP  8.00 

Duplex  outlet 

15  amp  9.00 

15  amp  WP  10.00 

Clocic  outlet  9.00 

Floor  outlet,  flush  17.00 

Floor  outlet,  pedestal  type  23.00 

Outlet,  240  V,  3  wire,  1  phase, 

30  to  50  amp  . 13.00 

Outlet,  240  V,  4  wire,  3  phase, 

30  to  50  amp  . 16.00 

Switch,  single  pole  .  9.00 

Switch,  double  pole  . 10.00 

Switch,  3  way  10.00 

Switch,  single  pole  w/pilot  12.00 

Switch,  momentary  contact  10  00 


Motor  Outlet  &:  Connection 

GREENFIELD  FLEXIBLE  CONDUIT 

Each 

Fractional  hp,  120  v,  1  phase  11.00 

Fractional  to  3  hp.  240  v,  3  phase  13.00 

5  to  10  hp,  240  V,  3  phase  . 14.50 

15  to  25  hp,  240  V,  3  phase  . 18.00 

30  to  50  hp.,  240  v,  3  phase  . 26.50 

60  to  100  hp,  480  V.  3  phase  35.00 

For  Sealtite  add  25% 

For  explosionproof  add  50% 


Power  &  Control  Equipment 

MOTOR  DISC.  SWITCH  TYPE  C 
NONFUSIBLE  STD.  DUTY  250  V 

Each 

30  amp,  2  pole,  240  v .  19.00 

30  amp,  3  pole,  240  v . 21.50 

60  amp,  3  pole,  240  v . 34.00 

100  amp,  3  pole,  240  v .  52.00 

200  amp,  3  pole,  240  v .  84.5o 

400  amp,  3  pole,  240  v . 178.00 

600  amp,  3  pole,  240  v .  280.00 

30  amp,  3  pole,  575  v .  22.00 

60  amp,  3  pole,  575  v . 36.00 

100  amp,  3  pole,  575  v .  54.00 

200  amp,  3  pole,  575  v .  88.00 

400  amp,  3  pole,  575  v . 184.00 

600  amp,  3  pole,  575  v .  290.00 

PUSHBUTTON  STATION 
NEMA  1,  std.  duty 

One  button  .  14.50 

Two  button  .  17.00 

Three  button  . 22.50 

NEMA  1,  heavy  duty 

One  button  . 20.00 

Two  button  .  27.00 

Three  button  .  34.06 

NEMA  4  &  5,  std.  duty 

One  button  .  32.50 

Two  button  .  34.00 

Three  button  .  38.50 

NEMA  4  &  5,  heavy  duty 

One  button  .  37J0 

Two  button  .  42.50 

Three  button  .  61.00 

MOTOR  STARTERS— MANUAL 

Size  00 — 1  pole,  120/208  v  .  17.00 

Size  00—2  pole,  240/480  v  .  19.00 

Size  0—2  pole,  240/480  v  .  32.00 

Size  1—2  pole,  240/480  v  .  37.00 

Size  0—3  pole,  240/480  v  .  41.00 

Size  1—3  pole.  240/480  v  46  Oo 

MOTOR  STARTERS— MAGNETIC 
RESET  ONLY  IN  COVER 

Size  0 — 2  pole,  single  phase .  47.00 

Size  1 — 2  pole,  single  phase .  52.00 

Size  Hi— 2  pole,  smgle  phase .  67.00 

Size  0 — 3  pole,  3  phase . 55.00 

Size  1—3  pole,  3  phase .  60.00 

Size  2—3  pole,  3  phase  . 107.00 

Size  3—3  pole,  3  phase  . 173.00 

Size  4—3  pole.  3  phase  .  365.00 

MOTOR  STARTERS— MAGNETIC 
START,  STOP,  RESET  IN  COVER 

Size  0 — 2  pole,  single  phase  .  56.00 

Size  1—2  bole,  single  phase  .  62.00 

Size  Hi — 2  pole,  single  phase .  77.00 

Size  0 — 3  pole,  3  phase  .  63.00 

Size  2—3  pole,  3  phase  .  68.00 

Size  2—3  pole.  3  phase  . 116.00 

Size  3—3  pole,  3  phase  . 183.00 

Size  4—3  pole,  3  phase  .  374  00 

UNDERFLOOR  DUCT  SYSTEM 
Duct,  No.  2,  single  nm,  including 
junction  boxes  and  misc.  ftgs., 

etc .  . .  Per  ft  2.90 

Duct  No  4,  single  run,  including 
junction  boxes  and  misc.  ftgs, 

etc . Per  ft  330 

Pedestal  underfloor  duct  outlet, 

power  Each  16.50 

Pedestal  underfloor  duct  outlet, 
telephone  Each  14  00 


These  prices  are  based  on  current 
labor  rates  in  San  Francisco.  To 
modify  for  your  area  the  following 
multipliers  should  be  applied  to  the 
labor  portion  (your  estimate)  of  the 
above  figures. 


Using  San  Francisco  as  1.00 

Los  Angeles  .  1 ,06 

San  Diego  1.05 

Oregon  0.90 

Western  Washington  _  ,  0.90 

Eastern  Washington  .  0.89 

Idaho  .  0.82 

Utah  0.85 

Nevada  1.02 

Arizona  0.96 

New  Mexico  .  0.86 

Colorado  0.89 

Wyoming  .  0.84 

Montana  0.81 
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Houston,  Texas, 
contractor 

"“""REPUBLIC 
ELECTRUNITE  E.M.T. 

ELECTRICAL  METALLIC  TUBING 

makes  neater  installations  at  less  cost 


UNDER  CONSTRUCTION 

Th«  Carousal  Motel,  Houston,  Texas 

Architect:  William  Tamminga 

Central  Contractor:  South  Texas  Building  Company 
Electrical  Contractor:  Todd  Electric  Company 


FULL-LENGTH  "GUIDE-LINES"  moke  possible  accurate,  good-looking  bends  every  time  with  ELECTRUNITE  E.M.T. 


Writes  S.  W.  Tbdd,  electrical  contractor  for 
Houston’s  beautiful  new  Carousel  Motel : 

“We  find  that  Silversuck*  inside  finish  and  the 
Inside-Knurling"  make  wire  pulling  easier  and 
the  “Inch-Marks’’*  make  for  easier  bending.  We 
find  also  that  the  “Guide-Lines’’*  the  length  of  the 
tubing  make  it  easier  to  make  bends  and  saddles 
without  getting  them  out  of  line. 


“We  will  be  pleased  to  recommend  electruntte 
to  anyone  who  wishes  to  make  neater  installations 
at  less  cost.” 

See  for  yourself  how  Republic  electrunite 
E.M.T.  can  cut  installation  and  wire  pulling  time, 
reduce  waste,  increase  your  profits.  Get  electru¬ 
nite  from  your  electrical  distributor.  You,  too,  will 
find  “the  best  costs  less  installed.” 


REPUBLIC  STEEL 

REPUBLIC  HAS  THE  FEEL  FOR  MODERN  STEEL 


Compatibility  and 
strength  characterize 
raceways  made  of 


REPUBLIC  STEEL  CORPORATION 

STfEL  AND  TUBES  DIVISION  •  DEPT.  A-1685-A 

216  EAST  131st  STREET  •  CLEVELAND  8,  OHIO 

I  would  like  more  information  about  the  installation 
savings  of  Republic  electrunite^  E.M.T. 


Name. 


Title 


Firm. 


Address. 


City  _ 


Zone  _ 


.State. 


For  phone  number  of  closest  representatwe  see  advertising  irutex  in  hark  of  book. 


EASY  BENDING.  Uniformity  of  the  conduit 
wall,  due  to  controlled  annealing  before  gal¬ 
vanizing,  makes  Rome  conduit  easy  to  bend 
accurately. 


EASY  CONNECTING.  Rome  rigid  steel  con¬ 
duit  exclusively  is  hot  dip  zinc-coated  by  the 
Sendzimir  process  after  threading.  Threads 
are  clean,  sharp. 


EASY  SIZE  IDENTIFICATION.  Each  length 
is  identified  by  color-coded,  size-imprinted 
thread  protectors  .  .  .  and,  in  addition,  the 
size  is  imprinted  on  the  tube  itself. 


CONVENIENT  DELIVERY.  Fast,  efficient 
shipment  to  the  job  site  from  your  nearby 
Rome  Cable  electrical  distributor. 


EASY  HANDLING.  Conduit  is  shipped  in 
one-ton  bundles,  subdivided  into  smaller  bun¬ 
dles  for  easy  handling  on  the  job  site. 


UNBREAKABLE  WELD.  Uniform  edges, 
bonded  by  electrical  resistance  welding,  form 
a  weld  stronger  than  the  pipe  itself. 


For  more  information  on  Rome  rigid  steel  conduit,  write  for  Bulletin  RCP-940, 
or  ask  for  a  sample.  Rome  Cable  Division  of  Alcoa,  Dept.  4-71,  Torrance,  Calif. 


Toi  blioiie  Humber  oj  clo\e\t  representative  see  advertising  index  in  hack  of  hook. 
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INDEX  TO  ADVERTISERS  AND  WESTERN  SALES  OFFICES 

July  1961 


Allis-Chalmers  Mfg.  Co. 

20,  21,  27 

San  Francisco 

DOuglas  26384 

Los  Angeles 

MAdison  62231 

Phoenix 

CRestwood  4-5426 

Denver 

CHerry  4-6556 

Salt  Laka  City 

EMpire  61723 

Portland 

CApitol  2-9835 

Seattle 

MAin  4-3737 

Spokane 

FA  7-1581 

San  Diego 

BE  2-7355 

Aluminum  Co.  of  America 

28,  29 

San  Francisco 

YUkon  66484 

Los  Angeles 

HUntley  2-2684 

Denver 

Dudley  8-1619 

Spokane 

Riverside  76124 

Seattle 

MAin  4-4040 

Portland 

CApitol  2-9861 

Boise 

2-8038 

San  Diego 

CYpress  8-9326 

Phoenix 

Alpine  4-9248 

American  Steel  B  Wire  Div., 

U.  $.  Steel  Corp. 

24,  25 

Colunibia-G«n«va  Steal  Div.  in  following  ' 


San  Francisco 
lot  Artoalas 
Portland 
Saattia 

Salt  laka  City 
Danvar 


SUttac  ■•2^00 
lUdlow  5-1171 
CApitol  2-9534 
MAin  2-1972 
DAvii  2-0491 
AM  6-3001 

Ball  Electric  Co.  89 

Downay,  Calif.:  J.  H.  Kay  TOpaz  2-6818 

San  Francisco:  Garrison  &  Co.  ATwater  2-8220 
Danver:  A.  J.  Nelson  Co. 

Portland:  Pacific  Elec.  Sales  BEImont  5-4137 
Phoenix:  Fissell  Kostnar  Sales  WH  ^3513 


Blackburn  Corp.,  Jasper 

San  Francisco:  Donald  E.  Ingalls  JUniper 
lot  Angeles:  Robert  M.  Schow  HUbbard 
Vancouver,  Wn.:  Wm.  A.  Horning  Oxford 


Phoenix:  W.  C.  Osborn 
Denver:  Sales  Engineers  Co. 
Salt  laka  City: 

James  D.  Stephens  Co. 
Albuquerque:  ’'alph  B.  Black 


Windsor 

AComa 


EMpire 

AMherst 


19 

60332 

3- 7931 

4- 4475 
3-1815 

2- 4893 

3- 7402 
50144 


Brown  Boveri  Corp.  .  22 

Portland  . .  CApitol  3-7234 

San  Francisco:  Belilova  Co .  YUkon  2-3713 

Pasadena:  A.  B.  Smadlay . SYcamora  0-1174 

Denver:  Slaybaugh-Thompton  Co.  AComa  2-5826 
Tucson:  Central  Station  Equip.  Co.  AAAin  3-2493 

BullDog  Electric  Products  Div.  3 

(See  listing  under  l-T-E  Circuit  Breaker  Co.) 


Chance  Co.,  A.  B. 

Burlirtgame,  Calif. 

Seattle . 

Portland 
los  Angeles 
Bountiful,  Utah 


51 

oxford  7-1545 
MAin  3-6886 
CApitol  8-3866 
lUdlow  2-6453 
AXtel  5-7144 


Circle  Wire  &  Cable  Co. 


85 


Classified 

Columbia-Ganeva  Steel  Div. 

Conduit  Nipple  Mfg.  Co. 

San  Francisco:  George  Gray 
los  Angeles:  Hayjax  Co. 
Denver:  Reitz  Sales 
Portland:  Pacific  Electric  Sales 

Copperweld  Steel  Co. 

San  Francisco 
Bellevue,  Wash. 


Corrosion  Reaction  Consultants 

Delta  Star  Electric  Div. 

(See  H.  K.  Porter  Co.  Inc.) 


Electro  Compound  Co.  91 

Lot  Angelas:  W.  E.  Starr  Co.  AN  9-0371 

Portland:  Oregon  Mfg.  Agents  CApitol  6-3971 

Denver:  Strong  &  Humphrey  . SH  4-1351 

San  Francisco: 

Electrical  Salas  Co.  .  EXbrook  7-2087 


Fullman  Mfg.  Co. 

San  Francisco:  1.  F.  Church 
lot  Angeles: 

Payne  &  Sloan,  Inc. 
Denver:  Harvey  Olmstead 
Bellevue,  Wn.:  R.  C.  Ertglith 
Portland:  Nelson  English 


90 

UNderhill  1-2840 

MAdison  4-7317 
TAbor  5-6264 
GL  44)566 
CApitol  3-9814 


General  Electric  Co.,  Appliance  Div. 

9,  74,  75,  79 

San  Francisco  DOuglat  2-3740 

Lot  Angeles  MAdison  5-7381 

Phoenix  Alpine  8-7724 

Denver  KEystone  4-7171 

Boise  .  4-3021 

Salt  Lake  City  EMpire  4-1891 

Portland  ATwater  8-0281 

Seattle  MAin  4-8300 

Graybar  Electric  Co.  Inc.  16,  17 

San  Francisco  tAA’Xa’  •  3 

lot  Angeles  ANgaiut  3-728r 

Phoenix  Alpine  2-23/ 

Denver . TAbor  5-71 1 1 

Boise  .  BOita  3-2594 

Butte  . .  BUtta  3233 

Portland  .  ATIantic  8-566  < 

Seattle  Mutual  2-012? 

Salt  Laka  City  .  Elgin  9-8771 

Spokane  FAirtax  7-661 1 

Tacoma  AAArket  7-0164 

San  Diego  . BEImont  3-1361 

Tucson  MAin  2-6439 

Sales  offices  in  following  cities:  Bakersfield, 
Fresno,  Long  Beach,  San  Jose,  Oakland,  Ocean- 
tide,  Sacramento,  San  Bernardino,  Santa  Ana, 
Santa  Barbara,  Van  Nuyt,  Calif.;  Colorado 
Springs,  Colo.,  and  Eugene,  Ore. 


Hubbell,  Inc.,  Harvey 

San  Frartcitco  . 

los  Angeles  . 

Denver:  Paul  A.  Doudan 
Spokane:  Elmer  Johnson 
Seattle:  Frank  A.  Stroheckar 


82 

Mission  7-3i-i 
CApitol  3-1167 
KEystone 

MAin  2518 
MAin  3-03* 


Anchorage,  Alaska:  J.  P,  Bagov  BR  4-1884 
Honolulu;  Hugh  Bargion  HOnolulu  68846 


Sub.  of  Cerro  de  Pasco  Corp. 

San  Francisco;  Brill  Electric  Sales  SUtter  1-7547 
Los  Angeles;  Elkins  Electric  Agency 

ANgelus  8-3385 

Seattle:  Electric  Agencies  MAin  3-2360 


90 
24,  25 

91 

HEmlock  1-1526 
MAdison  8-5256 
EAst  26200 
BEImont  5-4137 


DOuglas  2-6979 
GLencourt  4-1233 


88 


Portland:  David  King 

CApitol  61^ 

Ideal  Industries,  Inc. 

San  Francisco: 

87 

Maddox  Sales  Co. 

DOuglas  2-3249 

Los  Angeles:  Maddox  Sales 

Co.  MA  4-2306 

Phoenix:  Maddox  Sales  Co. 
Seattle: 

CR  4-3807 

Northwestern  Agencies,  Inc.  MAin  3-8882 

Salt  lake  City:  L.  M.  Slusser 

Elgin  62322 

Denver;  C.  D.  Belt  &  Co. 

SKyline  69421 

Indiana  Ste«l  B  Wire  Co.,  Inc.  70 

(Distributed  by  Graybar,  all  branches) 

San  Francisco 

MArket  1-5131 

Los  Angeles 

ANgelus  3-7282 

Portland 

Atlantic  8-5661 

Seattle 

Mutual  26123 

Denver 

TAbor  67111 

Sait  Lake  City 

Elgin  96771 

Joslyn  Mfg.  and  Supply  Co. 

71 

Los  Angeles 

lUdlow  7-4251 

San  Francisco 

UNderhill  1-7313 

Seattle 

MAin  61957 

Portland 

CApitol  3-5127 

Phoenix 

Alpine  2-1245 

Salt  Lake  City 

EM  3-2084 

Kearney  Corp.,  James  R. 

6.  7 

Maydwell  &  Hartzell,  Inc.,  ii 

1  followirtg  cities: 

San  Francisco  . 

VA  6-6900 

Los  Angeles 

MAdison  67245 

Seattle 

EAst  61270 

Portland 

CApitol  8-4173 

Spokane 

MAdison  4-3285 

Phoenix 

JU  26749 

San  Diego 

BR  67644 

Salt  lake  City;  Conely  Eng 

ineerirtg  Co. 

EMpire  3-5013 

Golden,  Colo.:  Robert  C. 

Smith 

CRestview  9-5279 

Kerite  Co. 

8 

Oakland:  C.  E.  Ingalls  &  Sons  Olympic  8*5622 

Glendale,  Calif. 
Seattle:  Fred  Carlton 


CHapman  63721 
ATwater  4-4360 


Killark  Electric  Mfg.  Co.  65 

San  Francisco:  F.  M.  Nicholas  YUkon  2-1964 
Los  Angeles:  Kenneth  Anderson  Co. 

ANgelus  86771 

Seattle:  Northwestern  Agencies,  Inc. 

_  MAin  3-8882 

Denver:  Kenneth  B.  Schumann  Co. 

AComa  2-8913 

Phoenix:  Kenneth  Anderson  Co.  AMherst  62863 


Klein  B  Sons,  Mathias 
Glendale,  Calif. 
Redwood  City,  Calif. 


83 

Citrus  3-3523 
EMerton  9-2274 


Lapp  Insulator  Co.,  Inc.  14,  15 

San  Francisco:  Donald  E.  Ingalls 

.  .  JUneau  6033S 

lot  Angelas:  Earl  S  Condon  6  Co. 

Dunkirk  I  3951 

Seattle:  Charles  F  James  MAdison  3-1531 
Salt  lake  City:  Rite'  Engineering  Co. 

EMpire  3-703? 

Butte:  R.  E.  McDonough  Co.  ...  2-5447 


LeRoy  Construction  Services 
San  Francisco 

Mason  Co.,  L.  E. 

San  Francisco: 

Howard  6  Goepp  Co. 
los  Angeles: 

John  M.  Fincke  Co. 
Denver;  Ben  T.  Clark,  IrK. 


50,  88 

UNderhill  1-2483 


68 

MArket  16759 

CApitol  5-4226 
MAin  3-2011 
Albuquerque:  Ralph  B.  Black  Co.  Ittc.  265-0144 

Micro  Balancing,  Inc.  96 

Joslyn  Pacific  in  following  cities: 

Lot  Angeles  . LUdlow  76251 

San  Francisco  . UNderhill  1-7313 

Seattle  . MAin  61957 

Portland  . CApitol  65127 

Phoenix  . ALpine  2-1245 

Salt  Laka  City  . EMpire  62064 

Midwest  Piping  Div.  of  Crane  Co.  13 

Lot  Angeles  Angelut  86733 

Newport  News  Shipbuilding 

B  Dry  Dock  Co.  12 

Orangeburg  Mfg.  Co.,  Inc.  62 

General  Electric  Supphr  and 

Graybar  Electric  Co.  all  pritKipal  citios 

Santa  Ana  ..  LIrKoin  4  1195 

Seattle  MUtual  2-4566 

Newark,  Calif .  SYcamora  62200 


OZ  Electrical  Mfg.  Co. 

San  Francisco  ... 

los  Artgelat:  AgatKiet  Co. 

Portland; 

Wm.  A.  Proby  Associates 

Pacific  Gas  and  Electric  Co. 
San  Francisco 


48,  49 

GArfiold  1-7846 
AAAditon  65443 

CApitol  8-7261 


Petersen  Engineering  Co. 
(Contact  factory  for  nearest  dealer) 
Santa  Clara,  Calif. 


18 

SUtter  1-4211 


AX  67712 


Phelps  Dodge  Copper  Products  Corp.  10,  11 

San  Francisco  Oxford  7-7333 

Los  Angelas  RAymond  61311 

and  PArkview  1-1191 

Seattle  GLencourt  4-5326 

Denver  CHerry  4-9291 

and  CHerry  4-9292 

Portland  CApitol  66117 

Porta  House  ....  88 

Los  Angeles  . LUdlow  61301 

Oakland  Olympic  ?  7''37 

Sacramento:  Robert  Cronin  Gl  Ibert  3-8543 
Portland:  Bardi  Gen.  Contractors 

PRospect  5-4354 

Los  Artgeles:  Constructors  Supply  Co. 

LUdlow  3-4171 

Santa  Ana;  P'-«»one  Fniiio.  Co  Kimberly  2-391B 
(Continued  on  p.  96) 
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THEY  STAY  ON . 

All  VICTOR  •MAGIC*  CLAMPS 
and  STRAPS  for  Thin  and 
Heavy  Wall  Conduits  have 
this  time-saving  snap-on 
feature. 


Contractors  everywhere  are 
switching  to  VICTOR.  Cash  in 
on  this  heavy  demand.  Add 
these  fast  selling,  profitable 
Clamps  and  Straps  to  your 
line 

Write  for  the  new 
Victor  Strap  Catalog. 

Lists  over  600  items 
to  fasten  Wire,  Cable, 
Tubing  and  Conduit 


igOR  SPECIALTIES  JNC. 

m  MAIN  ST,  NfW  eOCHfUI,  N.r 
The  Qnatuti  Sinyl*  Seurc*  for  Oompi  and  Slropt 
California  Representofives; 


STANLEY  SALES  CORP. 

1122  Falsan  Street 
Sae  Fraaciset  3.  CaUt. 
Pkeae:  UNaerklll  3-<900 


HAYJAX  COMPANY 

436  Celytea  Street 
Las  Aageles  13.  Calif. 
Plieae:MA8-52S6 


FOUND! 


H.  K.  Portar  Co.,  Inc., 

Daha  Star  Elac.  Div .  4th  Cevar 

San  Carlos  . LYtall  1-4461 

Albuquarqua:  Ralph  B.  Black  ...Alpina  5-9625 

Danvar:  W.  E.  Young  Co.  AComa  2-4841 

lo$  Angtits . AAAditon  6-5651 

Phoanix: 

Dalay  Elac.  Sales  Co.  Inc.  .  ALpina  4-4176 
Salt  lake  City; 

Stevens  Sales  Co.  INmisoI  7-5489 

San  Francisco .  EXbrook  2-258B 

Seattle  .  MAin  4-7066 

Tucson; 

Daley  Elec.  Salas  Co.  Inc.  AAAin  4-6943 

P-W  Industries,  Inc.  86 

San  Francisco: 

Oliver  B.  Lyman  Co.  SUtter  1-6438 

Los  Angeles;  Calrepco  Richmond  9-8485 

Denver: 

Landes,  Zachary  &  Peterson  Co.  SHerman  4-1311 

Butte:  Carlson  Sales,  Inc. . Butte  8916 

Albuquerque:  Technical  Service  Co.  CH  7-1508 

Seattle:  Carlson  Sates  Co.  ATwater  4-4630 

Portland:  Carlson  Sales  Co.  CApitol  8-3798 

Salt  Lake  City: 

Electrical  ^les  Co.  HUnter  5-0531 


R  T  8  E  Carp.  .  5 

Portlartd  MErcury  9-2161 

Medford;  H  L.  Moonay .  SPrIng  2-9948 

San  Josa:  N.  R.  Baabe  .  ANdraws  4-5641 

Pasadena:  D.  B.  Cola  SYlvan  0-59^ 

Salt  Lake  City:  T.  R.  Van  Wagonar  Co. 

. INgarsol  6-2461 

Bellevue,  Wn.:  K.  H.  DuBois  .SHarwood  6-4114 

Billings;  W.  L.  Lassen  .  Alpine  9-9306 

Anchorage:  J.  P.  Bagoy  . BRoadway  7-8011 


Reliable  Electric  Co.  2nd  Covor 

Palo  Alto,  Calif.:  D.  B.  Evans  DAvanport  5-0230 

Los  Angeles:  H.  C.  Mitchell,  Jr  GRanite  8-3418 

Seattle;  Don  Miksch  . LA  4-1273 

Republic  Steal  Corp.  93 

San  FratKisco  GArfield  1-0977 

Los  Angeles  MAdison  4-5144 

Portland;  Shaffer  &  Nelson  Inc.  BEImont  4-7437 
Seattle;  Shaffer  8  Nelson  Inc..  Mutual  2-0186 
Spokane:  Shaffer  &  Nelson  Inc.  FAirfax  7-9528 
Denver:  C.  D.  Belt  Co.  SKyline  6-9421 

Rome  Cable  Div.  of  Alcoa  94 

Los  Ar>gelet  .  HUntley  2-2475 

San  Francisco  ...  VAIencia  6-3580 

Seattle  MAin  4-4040 

Salt  Lake  City  ELgin  9-8811 

Denver  .  .  KEvstot>e  4-0533 

Phoenix  ALpina  4-9248 

Royal  Elactric  Corp.  3rd  Cover 


Los  Atigeles;  Eckert-lloyd  Co.  Richmond  7-9655 
San  Francisco;  Eckert-Lloyd  Co.  HEmlock  1-5792 
Saattle:  Northwestern  Agencies  MAin  3-8882 
Portland:  Northwestern  Agencies  CApitol  7-0434 
Phoanix:  Wm.  Benndorf  CRestwood  7-1662 
Denver:  Strong  &  Humphrey . SH  4-1351 

SAC  Electric  Co.  .  52,  53 

Burlingama,  Calif.  . Oxford  7-1130 

El  monte,  Calif.;  Randolph  Eng.  Corp. 

Cumberland  84183  and  87901 
Gilbert  3-1701 


Phoanix;  Randolph  Eng.  Corp.. . .ALpIna  8-5281 
Salt  Lake  City; 


Rltor  Enginaoring  . 

....INgonoil  7-9449 

Portland:  SAC  Elac.  Co.  . . . 

. BEImont  85388 

Southarn  California  Edison 

Co.  26 

Lot  Angeles  . 

...  AAAdison  87111 

Square  D  Co. . 

. 72 

Los  Angeles . 

_ CApitol  1-1171 

Sen  Francisco  .... 

. JUniper  7-4590 

Seattle  . 

. EAst  81474 

Portland  . 

. BEImont  4-8488 

Denver  . 

.  KEystorte  4-6234 

Salt  Lake  City  . 

_ DAvis  2-5859 

Phoenix . 

. Alpine  8-6448 

El  Paso  . 

...  KEystorM  3-0544 

Spokane  . 

.  FAirfax  8-3690 

San  Diego  . 

.  BEImont  87621 

Fresno  .... 

AMherst  8-6268 

Subox,  Inc. 

.  4 

San  Francisco:  Wrathall  8  Krusi  EXbrook  7-3593 
Los  Aitgeles:  R.  E.  Cunningham  8  Son 

.  AAAdison  8-1105 


. .  rwnui»wi  o-  I  I  Vtj 

Portland;  Wm.  J.  Cottrell 

8  Assoc.  . CApitol  7-6191 

Seattle;  Fred  H.  Carlson  Co.  ATwater  4-4630 
Denver;  Ambler  Co.  TAbor  5-8885 

Victor  Spaciahias,  Inc.  .  96 

San  Francisco; 

Stanley  Sales  Corp . UNderhill  3-8900 

Los  Angelas:  Hayjax  Co . MAdison  85256 

Phoenix:  George  W.  Hill .  WH  81657 

Salt  lake  City:  John  E.  EIggren  AXtel  5-0472 
Denver;  Bacon's  Elec'l  Equip.  CH  4-6563 


Wastinghousa  Electric  Corp. 

.  33,  34,  35,  36,  37,  38 

San  Francisco  . EXbrook  2-5353 

Los  Artgeles  .  AAAdison  83881 

Denver  . KEystona  4-8121 

Phoenix  . Alpine  8-8621 

Salt  Lake  City  . ELgin  83413 

Seattle  .  MAin  2-0808 

Portland  .  ATIantic  8-6311 

Spokarte  FAirfax  83371 


USE  ELECTRICAL  WEST'S 

annual 

MANUFACTURERS' 

DIRECTORY 

as  a  handy  reference  and  guide.  It  is  the  only 
directory  of  Western  sources  for  electrical 
products  and  includes; 

Directory  of  Manufacturers 
Where-to-Buy  Products  Directory 
Directory  of  Representatives 
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How  To  Keep  Street 
Lights  Burning 

Take  a  simple,  lightweight,  compact 
photo  control.  Use  Varistors  in  con¬ 
junction  with  the  secondary  lightning 
arrester. 

RESULT:  You  eliminate  the  one  big¬ 
gest  cause  of  photo  control  failure... 
transient  voltage  surges  which  are 
below  the  spark-over  of  lightning 
arresters. 

That’s  LUMATROL  MARK  I. ..com¬ 
pletely  reliable!  It  withstands  ALL 
transients  up  through  the  capability 
of  the  secondary  arrester! 

WRITE  FOR  BULLETIN  91a. 

MICRO  BALANCING.  INC. 
GARDEN  CITY  PARK,  N.Y. 

In  Canada  :  J.  R.  KEARNEY  CORP. 

Box  270,  Guelph,  Ont. 


Send  me  the  NEWEST  Edition  of  the  ELECTRICAL  WEST  BUYERS'  GUIDE 
&  MANUFACTURERS'  DIRECTORY  as  a  FREE-BONUS  for  a  3-year  sub¬ 
scription  to  ELECTRICAL  WEST  at  the  rock-bottom  rate  of  only  $6.00. 


Payment  enclosed  Bill  me 

Name  .  Title 

Address:  Home  . 

Business 


City  Zone  State 

Company  . 

Type  of  Business  . 
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ROYAL  Portable  Cords 

Men  who  know  and  use  portable  cords  know  they  can  rely  on  the  Royal 
brand  .  .  .  because  every  Royal  cord  is  backed  by  a  solid  reputation  for 
quality,  safety,  and  dependability  on  the  job.  Specify  the  demand  brand  — 
the  BIG  line  of  Royal  Portable  Cords  in  neoprene,  rubber,  thermoplastic. 
Fixture  and  bell  wires.  Thermo  cables.  Lamp  cords  and  machine  tool  wires. 
Coaxial  and  signal  cables,  and  many  more.  All  packaged  for  fast,  easy 
identification  and  handling.  And  priced  right,  of  course!  See  your  whole¬ 
saler,  or  write  for  catalog,  giving  wholesaler’s  name. 


ROYAL  ELECTRIC  CORPORATION 
PAWTUCKET,  RHODE  ISLAND 

In  Canada; 

«oyal  Elatfric  Company  (QwtbK)  ltd..  Point*  Clair*.  Qu*b*c 


SALES  REPRESENTATIVES  AND  WAREHOUSES:  Lot  Ang*l*$  1950  Naomi  Avenje,  Rl  7-9655;  San  Franciue  1225  Sixth  St,  HE  1-5792  SaattI*  4130  Fir«t  Ave 
So.,  MA  3-8882,  Pho*ni*-221  E.  Cam*lback,  CR  7-1662,  0*ny*r  110  Yuma,  SH  4-1351  ' 


SAFE,  RELIABLE, 
EFFICIENT 

Insulated  covers — highly  domed 
and  with  a  minimum  of  external 
hardware  — thwart  both  the  elements 
and  squirrels  Functional  design  is 
just  one  of  the  many  outstanding 
quality  features  in  Delta  Star  s 
new  series  of  Western-designed, 
Western  -  built  utility  transformers 
Together  they  spell  reliability,  low 
losses,  high  performance  — PROVEN 
SUPERIORITY' 


DELTA-STAR 


WVHlOli 


ELECTRIC  DIVISION 


H.  K.  PORTER  COMPANY,  INC. 


Delta-Star  Electric  Division,  1030  Washington  Street,  San  Carlos,  California,  or  from— 

Delta-Star  sales  offices  at  Albuquerque,  Denver,  Los  Angeles,  Phoenix,  Salt  Lake  City,  San  Francisco,  Seattle,  Tucson. 

PORTER  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment,  electrical  wire  and  cable,  wiring  systems,  motors, 
fans,  blowers,  specialty  alloys,  paints,  refractories,  tools,  forgings  and  pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 


